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TO ADVERTISERS 

CHANGES for advertisements should be in this office 
by Friday noon for the following week’s issue. 

NEW ADVERTISEMENTS should be in the office not 
later than ' Monday noon to ensure publication In that 
week’s issue. 

A glance out of the windows of the 
ELEcTRICAL REvIEw office on one of these 
sharp, frosty mornings shows a moving 
panorama of New York and its surround- 
ing literally shrouded in a mist of steam. 
From the esthetic point of view the steam 
is beautiful, but to the engineering eye 
it represents only heat units going to waste 
—heat units that could be saved and 
utilized. Here is one of the problems that 
stands ready and waiting for solution, and 
which our descendants will probably solve. 
In this age of disappearing coal a wasted 
heat unit is a crime. 








It is not believed that the techni- 
cal press of the United States will per- 
mit manufacturers to forget the exist- 
ence of the Bureau of Standards, and 
those in charge of it will have abun- 


dant occupation as soon as it is definitely: 


open for business. Now that the necessary 
legislation has been had to form the bur- 
eau, it should be the earnest desire and 
effort of every good American manufact- 
urer to help the bureau to become the very 
best of its kind in existence anywhere in 
the world. 


THE ELECTRON HYPOTHESIS. 
In the paper by Dr. Kaufmann, pub- 


lished elsewhere in this issue, is set forth - 


in an admirable way the results of recent 
experimental research in the direction of 
supporting the hypothesis of electric 
atoms. 

The general scientific view of the nature 
of electricity has gone through a great 
number of changes since Thales of Miletus 
considered the electric fluid to be the soul 
of amber. We have had one-fluid theories, 
two-fluid theories, the dynamical hypothe- 
sis of Maxwell and, very recently, the 
theory of electrons. The most interest- 
ing feature of the new hypothesis is that 
it looks toward a generalization which will 
connect electricity, gravitation and dynam- 
ics generally in one comprehensive theory. 
For many years it has been the attempt of 
physicists to ascribe all electrical phenom- 
ena to motions and stresses in the ether 
and thus to build up a mechanical ex- 
planation of electric action. It appears 
now that the next step will be to build up 
an electrical explanation of mechanical 
action, and already the newer hypothesis 
stands ready to offer an apparent explana- 
tion of such phenomena as inertia and 
possibly even of gravitation itself. 

Nothing is more interesting to the 
philosophical mind that this pushing of 
the limits of conception into such regions 
of infinite littleness as is contemplated in 
the study of electrons. By the masterly 
researches of J. J. Thomson and others 
we already know the approximate size and 
mass of the negatively charged particles 
which have been named electrons. To 
many minds the bacteria which form the 
subject of research of so many biologists 


approach the ultimate limit of smallness. 
Yet the electron is as small compared with 
the smallest bacillus as the bacillus is 
compared with the volume of the earth. 
Perhaps nothing can give us a completer 
idea of the absolutely relative proportions 
of our usual scales of measurement than 
such astounding figures. 


653 


Bos 
WIRELESS TELEGRAPHY STOCK. 


For some time past the advertising col- 
umns of the daily papers in this country 
have been largely patronized by various 
wireless telegraph companies offering 
stock in their enterprises for sale. It is 
noticeable that none of these companies 
is offering to sell instruments or to trans- 
mit messages. Doubtless numerous cer- 
tificates of stock have been sold, and 
doubtless these are engraved with as green 
an ink and as elaborate engine-turning as 
ever decorated a railroad bond. 

The American public is to-day very 
much the same as it was when the late 
illustrious P. T. Barnum made his dis- 
covery that it liked to be fooled. Com- 
panies for the creation of power from 
liquid air have bloomed and withered ; the 
exploitation of the stock of a concern for 
extracting gold from sea-water was at- 
tended with no little success. Doubtless 
if somebody incorporated a concern for 
extracting sunshine from cucumbers the 
stock would find a ready sale, but it would 
properly belong to the province of the 
technical press to warn investors that such 
securities are founded, to say the least, 
on a somewhat dubious basis. Concern- 
ing the wireless telegraph companies there 
is no doubt that wireless telegraphy is 
possible. There is also no doubt that it is 
possible to operate a number of different 
systems for the sending of messages with- 
out wire. There is equally little doubt 
that the art has much probable future 
utility, though expert opinions vary in 
respect to its extent. 

So far the only commercial success 
that has attended any such system has 
been developed by Mr. Marconi and his 
associates, and the patents which they hold 
are believed to be of a fundamental 
character. One or more of the companies 
now advertising stock for sale has actually 
carried on wireless communication. As- 
suming that the concerns are entirely 
bona fide, and that they will achieve the 
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fullest measure of success in signaling, 
it should be pointed out that the possible 
earning power of a wireless telegraph sys- 
tem is not so large as to justify the ex- 
travagant claims made for the value of 
the securities. So far as has been made 
public, there is not to-day any system 
which is strictly non-interfering. The 
erection in New York of a wireless tele- 
graph station which would operate to 
Philadelphia, for example, would, in the 
present state of the art, probably inter- 
fere with the proper working of any other 
system whatever anywhere in the region 
from Boston to Baltimore and west as far 
as Pittsburgh. This one fact of itself is 
sufficient to retard the commercial de- 
velopment of the system. 

Without in any way detracting from the 
superb work which has been done by Mr. 
Marconi and his associates, it may be said 
that, even with the large funds at their 
command and with the powerful assist- 
ance of the British Government, they 
have been able to adapt their system so far 
only to certain limited varieties of marine 
signaling. It is believed by those who are 
most familiar with the situation that the 
actual use of space signaling methods 
will for a long time be limited to some 
such applications. It is in this branch of 
the business—ocean signaling—that wire- 
less telegraphy has its greatest oppor- 
tunity. In the face of these facts the 
public should be warned that the claims 
made by the various concerns with stock 
for sale are not founded upon any work 
actually accomplished, so far as is known 


to the electrical profession, and is not in 
the nature of things likely ever to meet 
with such success as would justify the in- 
vestment of any considerable sum in the 
enterprise. 








A special train which was used recently 
by President Cassatt, of the Pennsylvania 
Railroad, for the purpose of inspecting the 
lines west of Pittsburgh, is equipped with 
a telephone service. This service is so ar- 


ranged that it is possible to communicate 
with each car on the train, and thus avoid 
the necessity of going from one car to an- 
other. With electric lights on railway 
trains, and intercommunicating _ tele- 


phones, we need only electric motors on 
the locomotive to complete the conquest 
of the railroad, 
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GERMAN HIGH-SPEED TRACTION 


EXPERIMENTS. 

On other pages of this issue will be 
found a description of the apparatus built 
for the high-speed traction experiments 
now in progress in Germany, with some 
critical remarks concerning its adaptation 
to the use for which it is intended. It is 
sincerely hoped that the experiments will 


" result in the fullest measure of success, 


and that the engineers who have assidu- 
ously labored to solve the difficult prob- 
lems presented will be rewarded by the 
adoption and general use of the polyphase 
system of electric traction for this purpose. 

While the various features of the ap- 
paratus designed compel our highest ad- 
miration there is yet a feeling of regret 
that this country was not the field for this 
initial work looking to the establishment 
of a new and better means of transporta- 
tion. America was first with the tele- 
graph, first with the telephone, first with 
the electric street railway, first in the 
commercial development of the electric 
light; it is to be regretted that it is not 
first in the transformation of railway lines 
by means of electricity. 








THE JOINT OCCUPANCY OF CONDUITS. 

On other pages of this number will be 
found a very able paper by Captain Will- 
iam Brophy, chief of the wire department 
of Boston, Mass., dealing with the subject 
of the joint occupancy of conduits by cir- 
cuits of high and low tension. Captain 
Brophy shows the causes that have led 
municipalities often practically to force 
companies of such dissimilar character as 
telephone and electric lighting concerns 
to occupy adjoining ducts in’a conduit 
system and to run their cables through the 
same manholes. He brings out forcibly 
the great dangers attending this praetice, 
and his paper is one that would make an 
excellent manual of instruetion for the 
average municipal legislator who attempts 
to enforce this practice. 

It is perfectly well recognized that elec- 
tric wires in the busy parts of cities must 
go underground. At the same time it is 
equally certain that electric circuits of 
widely dissimilar character should not, 
under any circumstances, be brought into 
close proximity, not only on account of 
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the probable interference of working 
which may ensue, but from the higher 
ground of the general safety of the 
community. Electric light and power 
circuits of high voltage properly in- 
stalled in conduits are entirely safe. 
They are put in conduits for the purpose 
of removing them from any possible dan- 
ger of contact with citizens and to elimi- 
nate any chance of their currents escaping 
and doing harm either to property or per- 
sons. Just as soon as a widely distributed 
circuit of telephones, messenger calls, tele- 
graph wires or of a similar kind is placed 
in close proximity to these wires, the safe- 
ty of the underground system is utterly 
nullified, and the possibility—in some 
cases the extreme probability—of bring- 
ing the high-pressure current into contact 
with a large number of people by way of 
the telephone wire is brought about. It is 
true that this is not often realized. Per- 
haps the state of mind of the average 
councilman is that electric wires are elec- 
tric wires and conduits are the place for 
them and therefore they must al go into 
conduits, and there the matter ends with 
them. Unfortunately, it does not end 
there. Even to-day, as little as electrical 
matters are generally understood by 
municipal authorities, they would hesitate 
in forcing a telephone cable on the same 
line of poles with light and power wires. 
Yet they invite the same dangers by forc- 
ing the small-current circuits into con- 
duits filled with high-voltage cables. 
Little needs to be added to Captain 
Brophy’s presentation of the matter, but 
it is one that deserves attention and one 
in which electrical engineers can do excel- 
lent missionary work by enlightening 
municipal authorities upon the dangers of 
the practice whenever it is contemplated. 








In some of the mines in Pennsylvania 
the owners are providing for the safety 
and convenience of their employés by in- 
stalling telephones at regular intervals 
along the shafts of the mines. In mine 
accidents it has often happened that the 
whereabouts of imperiled men could not 
be found out and thus the work of rescue 


was delayed and lives were lost. It is be- 
lieved that the telephone will remove much 
of this trouble. 
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High-Speed Electrical Traction in 


Germany. 





Experiments on the Berlin-Zossen Military Railway with Electric Locomotives Designed 


Government has been actively in- 

terested in the question of high- 
speed electric traction. An association 
known as the “Studiengesellschaft,” or In- 
vestigating Company, was formed, with 
the support and cooperation of the mili- 
tary authorities, for the purpose of study- 
ing the electric traction situation with 
special 1eference to the development of 
high speeds, and under its auspices ex- 
periments have just been begun. 

After investigating such electric rail- 
ways as already existed in Germany the 
Studiengesellschaft laid out the condi- 
tions of a problem to be met and invited 
the cooperation of two of the most im- 
portant manufacturing concerns in Ger- 
many—Messrs. Siemens & Halske and the 
Allgemeine Elektricitaéts Gesellschaft. As 
a theatre of operations a single track mili- 
tary road extending from Marienfelde, a 
suburb of Berlin, to Zossen, was selected, 
this being fairly straight, but not in gen- 
eral different from other military rail- 
roads in the German Empire. The total 
length of the line is fourteen and one- 
quarter miles, and the smallest radius of 
curvature about 3,300 feet. The heaviest 
grade is 1 to 184. The rails are of the 
ordinary type, laid on wooden cross-ties 
at standard gauge. Upon this track the 
two companies were invited to operate 
cars each having a capacity for seating 
fifty persons and to conform in height 
and width to the standard Prussian 
state railway car specifications. The cars 
were to be provided each with two six- 
wheel bogie trucks, the maximum load be- 
ing set at sixteen tons per axle, inclusive 
of passengers, or a total of not more than 
ninety-six tons (metric) for the loaded car. 
The current supply was to be three-phase, 
at about fifty cycles per second, with 10,000 
volt’ pressure on the primary distribution 
line, and the speed was to be between 
200 and 220 kilometres per hour. Con- 
trol of the motors was to be independent 
from each end of the car. A number of 


Ez MORE than a year the German 


other conditions were laid down concern- 
ing the rates of acceleration and of brak- 
ing. 

Upon this fascinating problem the two 
companies entered with enthusiasm and 
each has constructed a type of car as a 
solution, the two being widely dissimilar 


for 135 Miles Per Hour. 





in many respects, yet having a certain 
conformity in the general lines of their 
equipment. The trolley line was stretched 
at the side of the right of way about 
seven feet four inches from the centre of 
the track, the three wires being suspended 
one above the other at a distance of one 
metre(three feet three and one-half inches) 
apart, the lowest wire being eighteen feet 
above the surface of the rails. The total 
line is divided into sections of one kilo- 
metre (0.62 mile) in length and the cen- 
tre of each section is fed from the high- 
tension mains paralleling the track. The 
line is fed from star-connected mains, 
the neutral point being grounded, and 
most elaborate lightning protection and 
cutouts in case of broken wires have been 
provided. 

The two cars are described somewhat 
in detail below. 


THE ALLGEMEINE COMPANY'S CAR. 


HE ARRANGEMENT of the car 
Ty is such that all of the control and 
other apparatus is located in the 
middle of the body, this room being sep- 
arated from the passengers’ compartments 
by air spaces and iron walls. The driver 
is placed in the middle of the front of the 
car, separated from the passengers, the 
arrangement, however, being such as to 
permit a view out ahead and back, since 
it was thought that this was preferable to 
a side view, which would prove trying to 
the eyes of the passengers at the enormous 
speed contemplated. The control is han- 
dled from the end of the car by mechanical 
transmission to controlling apparatus 
placed in the central compartment. 
Upon each of the three-axle trucks was 
mounted two motors, designed each for 
250 horse-power normal and 750 horse- 
power maximum when supplied with cur- 


rent at 435 volts and 50 cycles per second. - 


Current is received from the line at 12,- 
000 volts, three-phase, and is transformed 
by transformers carried on the ear itself 
to 435 volts, the secondary elements of 
the motors being wound two-phase. This 
arrangement was considered preferable on 
account of the method of control adopted. 
It was concluded by this company that 
regulating apparatus for a probable maxi- 
mum of 3,000 horse-power could not be 
constructed on ordinary designs and that 


mechanical braking, with a speed at the 
periphery of the running wheels of 185 
feet a second, was practically impossible. 
On this account electric braking methods 
were provided. The trolleys constituted 
an important and exceedingly difficult 
problem. 

In order to cool the transformers car- 
ried on the car to the maximum amount 
and thus to diminish, as far as possible, 
their weight, it was decided to use a cur- 
rent of air caused by the motion of the 
car itself. Obviously, on account of dust, 
this air could not be taken from below the 
car, so airshafts were built to the roof 
containing elaborate provisions for drying 
and filtering the air before it enters the 
channels in the core of the transformers. 
The total weight of the two transformers 
employed in the final design of the car 
was a little in excess of 14,000 pounds, or 
14.3 pounds per kilowatt, while the motors 
weigh 28.6 pounds per horse-power at 

«normal output and 9.5 pounds per horse- 
power at maximum output. The cooling 
surface of the motor is enlarged by ribs 
on its outer surface and is believed will 
prove sufficient, as the motors work in a 
tremendous current of air created by the 
swift motion of the car. 

The starting devices are the most re- 
markable of the various special provisions 
upon this car, and are the result of a long 
series of experiments made by the A. E. G. 
Company. A liquid resistance is used in 
controlling each phase of the current ad- 
mitted to the motor. © A solution of soda is 
used as the electrolyte, and is constantly 
circulated between the cell containing the 
electrodes and a tank by means of a small 
rotary pump driven by an electric motor. 
Obviously, with any given arrangement. of 
the inlet and outlet openings on the re- 
sistance tank the level of the liquid will 
remain the same, but by closing the out- 
let opening somewhat this level will be 
caused to rise. This is the method of 
control adopted. The electrode plates are 
wide apart at the lower end and also of 
considerable breadth where they first en- 
ter the liquid. This causes a considerable 
resistance to be inserted in circuit in start- 
ing and at the moment of closing the cir- 
cuit, on account of the large area of the 
plate submerged, prevents such current 
density as to cause excessive sparking. 
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The electrode plates are close together at 
the top so that when the liquid has risen 
to its full height it is unnecessary to short- 
circuit them by any metallic device. On 


account of the constant circulation of the. 


liquid it is kept cool, a small coil of cop- 
per pipe being included in its path, this 
being exposed to the swiftly moving air 
under the car. 

By limiting the adjustment which the 
motorman can make of the outlet valve 
the time required for bringing the motor 
up to full power can be set at any desired 
period and thus unpleasantly quick start- 
ing can be entirely obviated. On account 
of the gradual withdrawal of resist- 
ance the starting of the motor is exceed- 
ingly smooth. By reason of the simplicity 
of the starting apparatus no auxiliaries 
are necessary. A connecting shaft runs 
lengthwise of the car and is operated 
through bevel gearing from a hand-wheel 
in each of the driver’s cabs at the ends. 
lt 1s believed by the A. E. G. engineers 
that this liquid starting apparatus does 
away with the necessity for several hun- 
dred contacts and connecting cables, and 
that its maintenance cost will be small and 
not comparable with that of large control- 
cylinders, contacts, springs, resistance 
metals, ete. 

The car is provided with a double set 
of brakes, Westinghouse compressed-air 
brakes being mounted on each of the 
trucks and these being arranged to give 
an exceedingly high brake pressure. Ad- 
ditional braking action is provided by the 
motor itself in two ways: Either one phase 
of the admitted current is reversed, thus 
reversing the motor, or the rotor is short- 
circuited and the primary windings ener- 
gized by direct current obtained from stor- 
age batteries carried on the car. It was 
assumed that during the high-speed runs 
motor braking only would be used, the 
air brakes being applied at the ends of the 
run. 

The motors are mounted upon the axles 
of the truck and are connected to them 
through a flexible spring coupling, the 
weight of the motor being carried on the 
truck frame and not immediately by the 
axle. The normal maximum speed of 
the motors is 960 revolutions per minute, 
giving the car a speed of 225 kilometres 
or 140 miles per hour. A low voltage for 
the operation of the motors is adopted so 
as to permit the use of a simple, two-part 
winding having only one conductor per 
slot. This, it was thought, would prevent 
any danger of short-circuiting in the 
primary part of the motor on account of 
the vibration and hammering incident to 
running at high speed. Every part on the 


ELECTRICAL REVIEW 


primary winding is insulated in a closed 
micanite tube. The secondary winding 
on the rotating part is an ordinary two- 
phase single-conductor winding terminat- 
ing in four collector rings of large dimen- 
sions. Naturally, very elaborate arrange- 
ments for oiling were adopted. The shaft 
of the rotating element is forged hollow 
of nickel-steel and has a clearance of one 
and one-quarter inches all around from 
the car axle which it surrounds. To re- 
move the motor from the axle it is neces- 
sary to take off one of the wheels. 

The spring coupling is so arranged as 
to permit a play of nearly half an inch in 
all directions and consists of a triangular 
hub keyed to the motor-shaft and carrying 
three sets of double leaf-springs working 
into sockets on a spider bolted to the wheel 
itself. 

The ordinary European type of three- 
phase transformer is used in this car, the 
three cores being laid side by side and 
placed parallel to the axis of the car. The 
low-voltage winding consists of a massive 
copper spiral, separated from the high- 
voltage winding which surrounds it by a 
micanite cylinder. The iron cores of each 
leg of the transformer are made with a 
longitudinal opening through which a 
tremendous current of air passes when 
the car is in motion. Similarly, a current 
of air passes in the space between the 
square iron cores and the round secondary 
coil which surrounds them. The trans- 
former is so arranged that the core lami- 
nations are vertical, thus ensuring the 
greatest strength and rigidity in the struc- 
ture. 

Naturally, the current-collecting de- 
vices are among the most interesting 
problems presented by this car. A modi- 
fication of the usual European bow trolley 
is used. At each end of the car three of 
these bows are arranged on the roof, one 
to work on each of the three trolley wires 
at the side of the track. The arms are 
located as closely as possible to the vertical 
axis of each truck and two sets of them 
were considered necessary in order to 
bridge gaps at the section cutouts and 
also in case one should fail to act. A 
number of aluminum bows, this metal be- 
ing adopted on account of its lightness, 
were connected by plate-springs of differ- 
ent degrees of stiffness to each arm so that 
there may be several contacts with each 
wire. The trolley is not essentially differ- 
ent from that constructed by the A. E. G. 
for its smaller work on street railways. 

The system of control adopted is so 
simple that it reduces the necessary opera- 
tions on the part of the motorman to 
working the hand-wheel and reading indi- 
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cators which show him at all times the 
position of the apparatus and meters 
which show the load on the motors and 
the speed of the car. The emergency air 
brake has its handle at the left of the 
driver. 

In this rapid survey of the general con- 
struction of this car naturally many items 
of interest have been omitted. The ar- 
rangement of the wiring is such that at 
no time does any of the high-tension cur- 
rent enter any part of the working ap- 
paratus, and the motorman, as well as the 
passengers, is entirely cut off from con- 
tact with either the primary or secondary 
circuits. These are elaborately protected 
and the transforming apparatus, as well 
as the liquid rheostats, is enclosed in 
the steel walled central section of the car, 
thus removing all liability of danger even 
in case of derailment. 


THE SIEMENS & HALSKE OAR. 


HE CAR designed by the engineers 
of the Siemens & Halske Company 


to meet the same problem differs 
in almost all of its essential details from 
that just described, though, of course, the 
necessary conditions of the problem to be 
solved require the installation of motors 
of the same size and the restriction of the 
weight of the equipment in the same de- 
gree. 

Four motors are used, these being 
mounted solidly upon the car axles, which 
are made sufficiently large to stand the 
increased strain. The diameter of the 
axles in the middle part is seven and one- 
half inches. A very careful calculation 
of the conditions to be met convinced the 
designers that it was wise to make the 
secondary the fixed part of this motor and 
allow the primary to rotate, thus requir- 
ing three collector rings to lead in the 
three-phase current supplied by the trans- 
formers. The core of the rotating part 
consists of single plates stamped out of 
sheet iron. ‘The winding is of the contin- 
uous-current type, the ends being protect- 
ed by heavy wire bands. Mica insulation 
is used in the slots and the coils are held 
in place by hard-wood wedges. The core 
of the stationary element is built up of 
separate sheets, its winding being vf the 
ordinary three-phase type. 

Control is obtained by resistance in- 
serted in the secondary element, no less 
than twenty-nine steps being provided. 
The first four are used to cut the motor in 
and the next twenty-five for gradually 
reducing the resistance up to the final 
short-circuiting of the secondary element 
when the machine has attained full speed. 
In order to gain space for the resistances 
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necessary they were placed in the hollow 
side framing of the car and covered by 
sheet-iron plates, provided with shutter- 
like openings intended to provide a power- 
ful ventilation while the car is in motion. 
The material used is “kruppine,” a nickel- 
steel composition, the rheostats being built 
of ribbons of this material insulated by 
porcelain. Elaborate provisions are made 
for the expansion of the resistance metal, 
and each of the resistances is self-con- 
tained and can be removed or inserted as 
a unit. For cach phase of each motor 
there is a controller, in all there being 
twelve of these machines, located six on 
each side of the car along the outer edges 
of the bottom. The cylinders of these 
controllers are all parallel with the axis 
of the car and are located directly below 
the large resistance frames used in start- 
ing. All of the contact-pieces are re- 
movable, the springs being mounted on 
parallel steel tubes supported by castings. 
The controllers are so constructed that 
on the first notch the four motors can not 
all come in at once, but one after the other, 
so that the entire load is not suddenly han- 
dled. The controller cylinders are oper- 
ated by means of a steel shaft, 72 feet long 
(the length of the car), connected to the 
controller shafts by heavy sprocket chains. 
The movement of this shaft is obtained 
by a pair of compressed-air cylinders of 
most ingenious arrangement, so that cur- 
rent and power areinstantly shut off in case 
of any failure of the compressed-air supply. 
By this arrangement the motorman is re- 
lieved of any tax upon his strength, and 
handles only the necessary air valve. Cur- 
rent coming from the transformers pass- 
es through switches and fuses in each 
phase, the switches being arranged to 
work in gangs by compressed air and each 
controlling only a single motor. By this 
subdivision the necessity for handling very 
large amounts of current is obviated and 
sparking very considerably reduced. The 
air cylinders working the switches are so 
arranged that slow contact or break is im- 
possible. Most elaborate insulation is 
provided for the secondary circuit, upon 
which the voltage is 1,150 volts at run- 
ning speeds and 1,850 volts at starting, 
the variation of voltage being ingeniously 
obtained by a switch altering the sec- 
ondary connections of the transformers 
from “star” to “delta.” The fuses are 
zine strips enclosed in glass tubes so ar- 
ranged that the vapors formed upon rup- 
ture immediately extinguish the arc. 
The transformer is very similar in con- 
struction to that described above in con- 
nection with the A. E. G. car. The trans- 


former is slung under the car in a steel 
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cradle, circuits coming down to it through 
a sheet-steel conduit twenty inches in 
diameter on one side of the car. The 
same ventilating arrangement, whereby a 
strong air current plays through the cores 
of the transformer lengthwise, is also 
adopted on these transformers. 

The high-tension switches for control- 
ling the primary circuit coming from the 
collectors are also of the air-controlled, in- 
stantaneous-break pattern, and are located 
in a sheet-iron box near the top of the 
car. All of the wiring is done with high- 
insulation cables, but as an additional 
measure of precaution these are carried on 
high-test porcelain insulators from the 
trolley posts down through the conduit to 
the transformers. 

The current-collecting device is of great 
ingenuity. Near each end of the car, over 
the swiveling centre of the truck, is erect- 
ed a mast of steel tubing, each mast carry- 
ing three bow trolleys pivoted upon proper 
insulators of hard rubber. In order to 
prevent the enormous wind pressure, pro- 
duced by the motion of the car, from 
blowing the trolleys back off the wire, 
each carries a wind sail on an extension 
beyond its pivot to counterbalance this 
effect. Lightning arresters of the well- 
known fork type are provided for each of 
the collectors. 

Under each end of the car is a motor- 
driven air compressor, one of which is 
used for the operation of the air brakes 
and the other for working the various air- 
controlled switches. An air tank is built on 
each platform, of sufficient capacity to 
ensure considerable storage of compressed 
air for braking and motor operating pur- 
poses in case of a failure of the pumps. 

All of the control operations are con- 
ducted by means of valves handling the 
air pressure for the various switches and 
controllers. An elaborate series of tests 
has been made upon the various elements 
of construction, the trolleys after a thor- 
ough wetting in a drizzling rain being 
tested under a pressure of 20,000 volts and 
the entire electrical equipment being sub- 
jected to a pressure of 15,000 volts. In 
operating the car only one lever is neces- 
sary, this handling the controllers, an- 
other lever working the air brake. 


COMPARISONS. 


ROM THE ABOVE details a good 
F idea can be obtained of the general 
design and equipment of the two 
motor cars which are now competing in 
their tests on the German military road. 
Press reports already received indicate 
that the trials have been highly satisfac- 
tory, and overall speeds of over 100 miles 
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an hour have already been obtained. The 
principal interest which these experiments 
have for American engineers is twofold: 
First, in demonstrating the capacity of 
polyphase motors for traction purposes, 
and, second, for comparison of the differ- 
ent types of construction embodied in the 
two designs. 

It is sufficiently evident from the 
amount of work and the necessarily great 
expenditure represented by these cars that 
German electrical engineers are fully con- 
vinced of the possibilities of the polyphase 
motor in heavy and high-speed traction. 
In this respect our colleagues in Europe 
are in advance of current American prac- 
tice, and it is believed that the almost 
certain success of the important experi- 
ments now on the way will go a long way. 
toward convincing engineers in this coun- 
try of the importance and value of the 
polyphase system as adapted to heavy rail- 
road work. 

Proceeding now to a discussion of the 
types of apparatus shown by the two de- 
signs, it is a little hard, in the absence 
of accurate data, to say which of the two 
cars will probably do the best work. The 
A. E. G. car, with its simple control 
mechanism, seems to promise excellently, 
although the use of water rheostats on so 
large a scale, and especially on moving 
cars, has not met with particular favor in 
the opinion of American engineers. In- 
deed, there has been something very like a 
prejudice against this variety of rheostat 
in the United States, although for several 
years it has been applied with great satis- 
faction and success to stationary motor 
operation in Germany. Nothing but the 
test of actual experience will demonstrate 
conclusively the worth of this particular 
kind of control, and it is almost certain 
that in its operation certain difficulties 
will be encountered, some of which may 
perhaps be foreseen. Chief among these 
will be the generation of gases, possibly 
of an explosive nature, by the electrolysis 
of the solution employed, and the difficulty 
of insulating a considerable body of fluids 
contained in tanks, pipes, pumps, ete. The 
heat generated in operation can doubtless 
be easily gotten rid of by well-known 
methods, and, indeed, the hot liquid might 
be used for heating the car in cold weather. 

The controller and metallic rheostat of 
the Siemens & Halske car seem, from the 
American point of view, at least, to have 
better promise of successful operation. In 
this mechanism, however, there is consid- 
erable complexity and perhaps a certain 
element of insecurity on account of the 
large number of contacts that have to 
be kept in good working order and the 
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many connections which must be main- 
tained in the face of the necessarily great 
vibration encountered when running at 
such speeds as are contemplated. The 
auxiliary method of control, in which 
compressed air is used, has elements both 
of advantage and disadvantage. By re- 
moving the necessity for any degree of 
manual labor on the part of the motor- 
man the operation of the car is probably 
made more certain, but it is doubtful if so 
smooth an acceleration can be obtained 
from any step-by-step rheostat as may be 
had from the continuously variable liquid 
form used on the other car. 

The most important question, however, 
presented is one concerning which no in- 
formation has yet been made public. This 
is the power-factor exhibited by the mo- 
tors under various loads and their effi- 
ciency in operation. As every one knows, 
the power-factor of an induction motor 
of the types described is very largely de- 
pendent upon the air-gap employed, and, 
in order to be reduced to reasonable di- 
mensions, what is considered an excessive- 
ly small air-gap for direct-current practice 
must be employed. Whether motors can 
be maintained with these small air-gaps 
when running at the enormous speed nec- 
essary for this class of work is a question 
that remains to be determined. The me- 
chanical construction of the two motors is 
entirely different and each possesses cer- 
tain good points of its own. The flexible 
connection employed by the Siemens & 
Halske Company does not appeal to 
American engineers as an excellent thing 
under the circumstances. It removes to 
a certain degree the pounding of the 
trucks when running over rail joints by 
allowing an easier suspension of the mo- 
tor, but it may introduce, at the high 
speeds contemplated, exceedingly great 
difficulties, especially if any part of the 
apparatus gets out of balance. By allow- 
ing room for mechanical play the de- 
struction of the whole machine at high 
speed appears to be invited. 

At the same time, the solid mounting 
of the motor directly upon the car axle, 
employed in the Siemens & Halske de- 
sign, will certainly increase the severity 
of the pounding action of the truck at 
rail joints, though with the large wheels 
employed—four feet in diameter—this 
probably will not be very excessive. It is 
understood that the track of the Zossen 
line is none too good and will probably 
afford an excellent opportunity for ob- 
serving this effect. Compared with the 


stresses due to the reciprocating parts of 
steam locomotives running at high speeds, 
with much greater weights on the driving- 
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wheels than these cars exhibit, the action 
ought not to be very destructive. 

Another very interesting point that will 
be brought out in the tests is the relative 
efficiency of motor and mechanical brak- 
ing. The action of wheel brakes at such 
speeds as is contemplated in these trials 
is something about which practically noth- 
ing is known. There is no doubt at all 
about the ability of modern air-brakes to 
lock the wheels of these cars, but whether 
they can be regulated exactly to produce 
the proper braking action remains to be 
determined in practice. It must not be 
forgotten, in considering either variety of 
braking, that the momentum of a car 
weighing nearly 100 tons and progressing 
at a speed of nearly 200 feet a second is 
enormous, and that this momentum must 
be dissipated in heat either by direct fric- 
tion of brake-shoes against wheel tires or 
in the rheostats employed when the motors 
are used as Lrakes. 

The most hopeful and interesting fea- 
ture of the whole tests is in their exhibi- 
tion of the faith of German engineers in 
polyphase traction. This is the sort of 
faith that has many times in the past 
conquered obstacles which seemed ap- 
parently insurmountable and produced re- 
sults which are at the foundation of some 
of the greatest industries of to-day. The 
position of these engineers in regard to 
high speed and heavy railway service by 
electric motors is not unlike that of the 
enthusiasts who foresaw, fifteen years ago, 
that the horse must disappear from street- 
car lines as a motive power. In the face 


of much discouragement they succeeded, 
and they started with nowhere nearly so 
considerable an experience or perfect a 
design as is exhibited in these German 
railway cars. It seems not only possible, 
but very likely, that the success which 
attended the exploitation of the direct- 
current motor for street cars will follow 
the magnificent work which our German 
colleagues are now doing in the direction 
of high-speed traction. 
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Lighter armatures than those previous- 
ly employed are used in the Central Lon- 
don Railroad’s latest electric locomotive, 
to reduce the vibration to a minimum. 
These locomotives run at triple the speed 
of the former engines, while gearing is 
used to reduce the speed to the require- 
ments of the drivers. It is also proposed 
by the company to experiment with the 
multiple unit system. The trains for this 
purpose will consist of two motor engines 
with four trailers, and although the total 
weight of the train will be only 96 tons, 
as compared with the 126 tons of those 
at present in service, the seating capacity 
will be the same. 
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Science 
Brevities 


Discharges from a Point — Herr F. 
Tamm attempts to answer the question: 
In what manner does the amount of elec- 
tricity discharged by a point maintained 
at a certain potential depend upon the 
moisture and pressure of the surrounding 
air? <A description of his work has been 
published in the Annalen der Physik and 
digested in a British contemporary. In 
all such questions the minimum potential 
M is of great importance. Rcentgen ar- 
rived at it by increasing the potential of a 
point mounted opposite a plate until dis- 
charge set in, and then diminishing the 
potential to the point at which the dis- 
charge stopped. The potential then read 
was the minimum potential. The author 
found that this minimum potential re- 
mained the same if arrived at from much 
higher initial values, but that it was some- 
what lowered by prolonged discharge, 
owing to the ionization of the air. The in- 
fluence of moisture is very straight until 
the percentage reaches over fifty, when the 
retarding effect of the moisture begins to 
make itself decidedly felt. As regards the 
pressure, the author found the following 
formula, giving the connection between 
the quantity e, discharged at the low 
pressure x cm. of mercury, and the quan- 
tity ¢,, at normal pressure : 


maf) tees Oa 
C, = | = — Nios 08 2 =) : 


Composition of Nernst Glowers—The 
following interesting article has been pub- 
lished in Lightning. Herr W. Boehm, 
Berlin, in English patent 12,241, of 1901, 
observes that with earths like lime, mag- 
nesia, zirconia and thoria, the greater the 
purity the greater the conductivity at high 
temperatures, but by adding small quan- 
tities of certain oxides, such as those of 
chromium, manganese, uranium, titanium 
and niobium, glow-bodies are produced 
which are more stable, can be excited at a 
lower temperature, and have a high illu- 
minating power. A suitable mixture is: 
Zirconia, 90; magnesia, 5; lime, 4; sesqui- 
oxide of manganese, 1, made into a paste 
with syrup and squirted into rods. The 
Nernst Electric Light Company, West- 
minster, English patent 13,839, 1900, 
hardens its filaments by baking at a high 
temperature in an electric arc between car- 
bons separated about three-eighths of an 
inch. The radiating surface is increased 
by making the cross-section elliptical, or 
flat, with rounded or square edges. An- 
other form is ribbed, with or without a 
central hole. 














November. 30, 1901 


THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/1S—XLIX. 


BY W. ELWELL GOLDSBOROUGH. 


To determine the currents flowing in 
the receiver circuits, we must take the 
resultants of the vectors of the partial 
currents effecting the receiver circuits. 

The relation of the phase electro-motive 
forces E! and E" is such that, when act- 
ing individually, they set up currents in 
the receiver current A,;A, which oppose 
one another ; consequently, the difference 
of the partial vectors O'B and O’BU 
must be taken. The resultant of these 
partial vectors gives the current vector 
ah. This vector length is quite 
closelya measure of the final current flowing 
in this receiver. Its value would be slightly 
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to Fig. 126, and the resultant current 
vectors developed in Fig. 125 have been 
laid off relatively to the circuit electro- 
motive-force vectors with which they are 
associated. On the line electro-motive 
force vector A,A', we therefore have the 
line electro-motive-force triangle A,C,A° 
constructed, and the current in this line 
represented by the vector O'B,. A simi- 
lar arrangement of vector parts applies to 
the line electro-motive-force triangles 
A,C,A™ and A,C,A™. 

The phase relations existing in the 
three receiver circuits are shown by the 
triangles A;C;Ay, AsCgA; and A,C,A,. In 


these, the current vectors A;B,;, A,B; and 
A,B, are respectively equal and parallel to 
the current vectors BR. Bn and 
Bo Bt of Fig. 125. 
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Fie. 126.—ALTERNATING MECHANISMS. 


increased if the influence of the vector 
A’,A", upon the circuit A;A, was taken 
account of. 

The current flowing in the receiver cir- 
cuit A,A, is quite nearly equal to the 
vector difference of the vectors 0'B; and 
O'B,", or to BB", and the current 
flowing in the receiver circuit A,A, is 
quite nearly equal to the vector difference 
of the vectors on™ and O'B,", or to 
BLp2. 

That the vector diagram which repre- 
sents the effects thus far developed may 
be better understood, a transfer has been 
made of the principal vectors of Fig. 125 


The system which Fig. 126 represents 
vectorially is not one that admits of a 
balanced arrangement of its parts. It is 
true that the constants of each of the 
line circuits are the same; that is, the re- 
sistance of each of the lines is equal and 
they each have the same inductance. 
The constants of the receiver circuits 
vary about as they may be expected to 
vary under commercial conditions, and 
consequently they give rise to a somewhat 
unsymmetrical arrangement of the re- 
ceiver electro-motive forces relatively to 
the generator electro-motive forces. 

As conditions are assumed which make 
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the balance of the forces more nearly per- 

fect, the application of the methods of 

solution are simplified and a completely 
balanced system is very easily treated. 

The diagram of Fig. 126 shows the line 

losses to be greater than would ordinarily 

be feasible under commercial conditions. 

In Fig. 125, therefore, the gap spaces 

AcAS AAS and ana are all from 

two to three times greater than they 

would ordinarily be. This shows quite 
clearly the possibility of neglecting their 
presence under commercial conditions. 

Example 23. 

Given: A three-phase generator sup- 
plying power to a three-phase distributing 
system, the receiving circuits of which 
are connected in mesh. Such a system is 
diagrammatically represented in Fig. 117. 

The phase electro-motive forces E', EU 
and E™! have each a value of 1,200 volts, 
and a phase displacement relative to one 
another of 120 degrees. The lines, 

A,A,, A,A, and A,A, have each a resist- 
ance of 6.66 ohms, and an inductive 
reactance of 1.18 ohms. 

Of the three receiving circuits : 

Circuit A,A, has an effective resistance of 
22.7 ohms, and an effective reactance 
of 6.1 ohms. 

Circuit A,A, has an effective resistance of 
22.6 ohms and an effective reactance 
of 14.5 ohms. 

Circuit A,A, has an effective resistance of 
20.7 ohms, and an effective reactance 
of 23.6 ohms. 

Determine the values of the currents 
which will be set up in each of the re- 
ceivers by the impressed electro-motive 
forces, and the efficiency of the trans- 
mission between the generator and the 
receivers. 

In solving this problem, three phases of 
the generator will be taken primarily as 
acting upon the system one at a time. 
When phase E' is alone impressed upon 
the system and phases E™ and E™ are 
eliminated, E' will be impressed upon the 
line circuit A,A, in series with the cir- 
cuits A,A,A, in parallel with the circuits 
A,A,A;. The presence of the circuit 
A,A, in connecting the two limbs of the 
parallel system will be neglected. 

Assume an electro-motive force of 1,000 
volts to be impressed upon the parallel 
circuits A,;,A,A, and A,A,A;. From the 
known constants of these circuits the 
values of the currents which would be 
set up through them by the impressed 
electro-motive force can be determined, 
and the values so determined are graphic- 
ally shown in Fig. 122. Since the re- 
sistance of the circuits A,;A,A, is equal to 
29.3 ohms, and their reactance equal to 
15.7 ohms, a current of 30 amperes equal 
to OB,' will be set up in them. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XV. 


BY A. E. DOBBS. 


HOUSE WIRING. 


In making the “drop” from the pole line 
to the building, the wires should always, 
if possible, be kept up at least twenty feet 
above the ground, not only to avoid inter- 
ference by meddlesome persons, but to 
keep the wires out of the way of firemen 
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Fie. 59.—METHODS OF ENTERING BUILDINGS. 


if it should ever become necessary for 
them to be called to that particular neigh- 
borhood, an ever-present possibility. Many 
towns have an ordinance requiring all 
overhead wires to be raised twenty feet or 
more above the ground, and it is to the 
interest of all electrical companies to see 
that it is observed. 

It is best, therefore, to bring the wires 
from the pole to one of the upper stories 
of the building, keeping the wire between 
the pole and the house as nearly level as 
possible, and afterward dropping down to 
the window or part of the wall as nearly 
as possible to the spot where the instru- 
ment is to be placed, with insulated wire, 
when a hole bored or drilled straight 
through the wall completes that part of 
the operation. (Fig. 59.) IN ALL CASES SEE 
THAT THE HOUSE WIRING IS WELL DONE, 
AS THAT IS THE WEAK SPOT IN NEARLY 
ALL INSTALLATIONS. 

Bringing the wires down the side of 
the house and into the cellar should always 
be avoided when possible, for it should be 
made a cast-iron rule to keep wires out of 
the reach of children, meddlesome persons 
or animals, as these may not only make 
trouble for the maintenance department 
of the company, but the wires themselves 
may, under certain well-known conditions, 
become dangerous to life. 


ELECTRICAL REVIEW 


It is not necessary that the wires 
from the pole to the house should 
always be insulated—though it is de- 
sirable that such should be the case, 
as there is in this way less liability 
to trouble. One of the most satis- 
factory methods of making the connec- 
tion from the pole to the house is by means 
of what is known to the trade as “duplex 
wire,” which consists of two single rubber- 
covered and braided wires of No. 14 cop- 
per or No. 16 iron twisted together. Some 
managers, however, regard this as a use- 
less expense and where the wires can not 
be kept far enough apart to avoid the 
possibility of their getting crossed, will 
use one bare and one covered wire, general- 
ly of the weather-proof brand, which will 
prevent the line being put out of service 
in case the loop should become crossed. 

The wires leading from the’ pole to the 
house should not be too tightly drawn, 
as they not only pull the pole out of line, 
which is very undesirable, but they are also 
apt to become noisy enough to seriously 
annoy the occupants of the building. 
If proper precautions are taken it is just 
as easy to keep trouble out of a slack wire 
as a tight one, especially if they can be 
spread apart two feet or more, and pro- 
vided further there are not more than two 
or three of them to deal with. Thus, if 
the wires should be drawn up as shown in 
Fig. 60, which shows in an exaggerated 
way the lower wire as not nearly so tight 
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Fic, 60.—Wrres At DIFFERENT TENSIONS. 
as the upper one—though neither one is 
tight—there is little danger of their get- 
ting crossed or remaining so if they 
should; even though a high wind should 
swing them together, the natural rate of 
vibration of the two being different they 
would be apt to separate again, for the 
same wind that shook them together will 
also shake them apart, so that the liability 
of their remaining crossed is less than if 
they were both drawn to the same tension. 

It is not to be denied, however, that 
wires drawn to perfectly even tension 
present a neater appearance and the sug- 
gestion thrown out in Fig. 60 is intended 
only to apply to cases where the wires can 
not be spread two or more feet apart. 

There is an amusing impression preva- 
lent among a certain class of linemen that 
a slack wire is not so well insulated or will 
not carry the current as well as a taut one. 
To correct this impression it might be 
well to say that as long as the wires rest 
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only on proper insulating supports and 
are surrounded by free air they will be well 
insulated and as long as they are kept far 
enough apart they can not swing to- 
gether. 

When, however, there is a large num- 
ber of wires placed close together, as on a 
cross-arm, then they can not be too tight- 
ly drawn, provided due regard is had for 
the breaking strain, and a dip between 
poles of only eight inches and a uni- 
formity of tension that will permit a 
stick laid across the middle of the section 
to touch every wire may seem like an im- 
possible ideal to work to, yet it has been 
attained in practice. 

Theoretically, a tight wire might, by 
having a little less wire in circuit and a 
tightening of the connections, showa slight- 
ly less resistance, though it is possible this 
might be counterbalanced by the stretch- 
ing of the wire and thus, by reducing the 
diameter, increasing the resistance. Prac- 
tically this question is not worth discuss- 
ing. 

BRACKETS, ETO. 

The use of brackets on a house are de- 
sirable from an electrical point of view, as 
the petticoat glass insulators prevent a 
great deal of leakage in wet weather but, 
if located in view of the street, they are 
so unsightly that it is better to sacrifice a 
trifling amount of insulation than to use 
them. If knobs are to be used there are 
only two kinds that should be allowed to 
go on the house: One is a glass knob about 
the size of what is known to the trade as 
“No. 5,” which is a porcelain knob about 
one and one-half inches in height and a 
little more than one inch in diameter. 
The other is the porcelain knob just de- 
scribed. 

If porcelain is used, specify thoroughly 
hard, vitrified, glazed porcelain and accept 
nothing else, as dealers will often offer 
you a soft clay insulator at a considerably 
lower figure, but it is almost worthless as 
an insulator, though it is sometimes used 
by electric light contractors, not so much 
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Fie. 61.—Various Forms oF BREAK-ARM 
BRACKETS. 


on account of its insulating as its non- 
combustible qualities. Do not use too 
many of these insulators; in fact, do not 
use any more than are absolutely neces- 
sary. In an experience covering the in- 
stallation of thousands of telephones the 
writer has rarely found it necessary to use 
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more than three fastenings on a house 
for each wire, or six altogether for two 
wires. 

In putting these knobs on buildings, the 
best method of fastening them on is by 
means of four-inch wire nails with a 
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Fie. 62.—LInE AND HovusE WIRES. 


leather or rubber washer under the head 
to prevent their splitting the insulator. 
This is a much quicker and easier way 
than using screws, and holds much more 
securely, while the leather washer under 
the head allows the nails to be driven 
down quite hard. The question of taking 
these knobs off the house at some future 
time is not worth considering at present 
prices. A few knobs of the kind described 
above will not seriously lower the insula- 
tion of the line, even in wet weather, while 
they are cheaper, easier put on, hold bet- 
ter and are more sightly than brackets 
can possibly be. Meanwhile, if there is 
any doubt of the quality of the porcelain 
procurable, buy glass knobs, about which 
there can be very little doubt. Glass is a 
better insulator than porcelain, anyhow, 
notwithstanding some opinion to the con- 
trary; it is true that porcelain is used on 
many high-voltage lines, but not so much 
on account of its insulating qualities as 
its mechanical strength. 
SOME POLE LINE DEVICES. 

One of the things that an inexperienced 
lineman is apt to do is to run wires over 
the top of the cross-arm or put on a lot 
of useless knobs in order to get his wires 
to the outer end when making the house 
connection. This is all wrong in practice 
as well as theory. 

It may be put down as a good proposi- 
tion that wires should be so carried across 
the side or underneath the arm that they 
can not be broken by men climbing 
through or standing upon them. One of 
the best methods of making a loop to the 
house is by one of the brackets shown in 
Fig. 61, which are simple pieces of curved 
iron, that can be made by any blacksmith 
unless you can procure them from your 
supply dealer at a cheaper rate. They can 
best be made of five-eighths-inch round 
iron or steel of the requisite form, chipped 
at one end to hold the filling material of 
the glass insulator, inserted into the hol- 
low part of the insulator and filled with 
plaster of paris or cement to hold the in- 
sulator in place. 


ELECTRICAL REVIEW 


From the fact that a simple pin passed 
through the arm is liable to turn, it will 
probably be found preferable to flatten out 
the shank and drill holes for fastening it 
on the side of the arm. Fasten with a 
small lag-serew one-quarter inch by four 
inches. 

Crossing the wires from one side of the 
arm to the other should be avoided, if it 
can be done just as well as not, but if the 
arm must be crossed do so with insulated 
wire stapled to the side or underneath the 
arm, the staples being driven in so lightly 
that the wires lie free underneath so that 
considerable movement can take place if 
necessary. But even insulated wires 
should not be run on the top of the arm 
where they are liable to be trampled on 
and broken. 

DEAD-ENDING LINES. 


In making a branch line to the house 














Fie. 63.—DE&AD-ENDING. 


the two wires should be separated on the 
glass as shown in Fig. 62, for if the two 
wires are dead-ended on different parts of 
the glass it is an easy matter to separate 
them should changes afterward occur. 

The strain of dead-ending the wires on 
a single arm, however, is liable to warp the 
arm around, and the best method probably 
is to carry all wires for a certain distance, 
as, say, past five houses that are likely to 
use telephones, and dead-end them all on 
a double arm, which can then be head 
guyed. As the strain is uniform on all 
the wires they will not warp and will re- 
tain their position much better. If iron 
wire is used both time and money will be 
saved by running all connections in this 
way, for, though it may take a little more 
wire, it will pay in the amount of labor 
saved in making house connections, and 
after being installed it will pay in the 
amount of trouble saved, to say nothing of 
the neat appearance of the line. If the 
wires are tightly drawn, as they should be, 
there is no need of cutting them to make 
a house connection, for they are not as 
likely to get into trouble as though they 
were dead-ended wherever the house drop 
occurred. 

Fig. 63 shows one method of dead-end- 
ing wires by means of double arms wherein 
the double-grooved insulators are placed on 
the pins and their tops lashed together, the 
line wire being tied to the lower groove of 
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one of the insulators. Thus we have two 
arms to hold the strain and the support of 
two pins to hold each individual wire. 

Fig. 64 shows another method of dead- 
ending which is very good, though not so 
good as the one shown in Fig. 63, as in this 
case the wire has only the support of one 
pin instead of two. It consists simply in 
an iron brace reaching from the back of 
the pole to the end of the arm and bolted 
there by means of the ordinary brace bolt. 
If not considered strong enough there 
might be still another bolt passed through 
the quarter of the arm near the third pin. 

The method of dead-ending the lines 
at certain fixed points presupposes the use 
of iron wire, which, for short lengths, is 
practically as good as copper. Much, how- 
ever, depends upon the locality, for there 
are towns where iron wire would not last 
two years. Where copper is used, however, 
owners generally do not want to waste even 
a single section of it. 


Telegraphing and Telephoning 
Simultaneously. 

The Northern Pacific Railroad tele- 
graph superintendent, Mr. C. H. Grant, 
has perfected an invention for the simul- 
taneous transmission of telephone and 
telegraph messages over the same wire. 
Tests made over a line 25 miles in length 
demonstrate that it is a success. It per- 

mits of the sending of 














the ordinary telegraph- 
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ble system, connect- 
ing it with its transcontinental telephone 
system and telegraph line. The company 
has ready for service about 115 miles of 
line, which will be connected in a short 
time, and the balance of the line be 
tween St. Paul and the coast will be 
finished as fast as the telephone devices 
can be applied. A similar service has 
been in use over the long-distance tele- 
phone lines for several years. 
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INADVISABILITY OF PLACING HIGH AND 
LOW-POTENTIAL WIRES THROUGH 
THE SAME CONDUITS OR THROUGH 
THE SAME MANHOLES.* 


BY CAPTAIN WILLIAM BROPHY. 


It is the duty of this association not 
only to care for and construct electrical 
systems for the transmission of electrical 
energy in the form of signals, light, heat, 
power and articulate speech, but to see 
that corporations and individuals engaged 
in the business of the transmission of elec- 
trical energy for any of the above named 
purposes shall cause the public the least 
possible inconvenience and expose their 
lives to little or no danger. 

You are all, no doubt, familiar with the 
underground systems in use at the present 
time, and for that reason I will not enter 
into a detailed description thereof and 
will merely state that there are but two 
systems, that known as the Edison or 
solid-tube system, and the drawing-in sys- 
tem. The former was the first laid in this 
country. Owing to the size of the con- 
ductors for supplying current to the in- 
candescent lamps from the first Edison 
generating station in New York they had 
to be laid underground and this system 
was devised to meet the existing condi- 
tions. The conductors are placed in sec- 
tions of wrought-iron pipe, twenty feet 
in length, in which the copper conductors 
are placed, the space between them and 
the interior of the pipe being filled with 
an insulating compound; the conductors 
are connected together by means of short 
lengths of flexible cables, and the tubes 
by cast-iron coupling boxes which contain 
these cables, these boxes being filled with 
compound ; tie boxes are used for service 
connections. These tubes are laid in the 
ground in trenches from eighteen inches 
to two feet in depth, with no mechanical 
protections save a plank laid over them 
before the trench is back-filled and the 
street repaved. 

What is known as the drawing-in sys- 
tem is the one most generally used in this 
country. This consists of ducts or pipes, 
single or multiple, laid in cement when 
single and surrounded by concrete and 
terminating in manholes of brick laid in 
cement at intervals of from 100 to 300 
feet. Through these the cables are drawn 
into the ducts and the ends of the differ- 
ent lengths spliced together. In many 
cases service connections are made from 
these manholes. The ducts are made from 
plain wrought-iron pipe, sheet-iron pipe, 
cement lined, vitrified clay, and wood, but 








* A paper read before the International Association of 
Municipal Electricians, Niagara Falls. 
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very little of the latter is used at the pres- 
ent time. This description is only 
general, as it is not the purpose of 
this paper to give a detailed descrip- 
tion of the underground system. The 
insulation is rubber compounds, cotton 
and other fibrous material treated with 
some bituminous compound, paper, dry 
and loose for telephone service, and tight- 
ly wound and treated with paraffin for 
other service. You will please take notice 
that all the material here named is highly 
inflammable. Nearly all cables and con- 
ductors have a covering of lead over the 
insulation; paper and fibre must have 
such protection from moisture, and rubber 
should have, as a protection against gases 
that may be present in the ducts and man- 
holes. Some underground cables and some 
loose and unprotected wires are used for 
low-tension service, such as telegraph and 
district messenger service. I believe that 
all classes of people now agree that it is a 
feature to place electric wires underground 
in the business portion of our cities, 
with the exception of long-distance 
telephone and telegraph lines, for if 
such lines were placed underground 
in every city and town through which 
they passed between Boston and Chicago, 
for instance, conversation could not be car- 
ried on in the one case and the speed of 
transmission would be greatly reduced in 
the other. Such being the case, the very im- 
portant question now occupying the minds 
of the public and the electric companies 
is the best method of accomplishing this 
much desired end. 

The time has arrived when overhead 
wires in the business portions of our cities 
must be placed underground, and it is for 
us now to consider the best plans and 
methods of bringing this change about. 
There are but three plans to be considered, 
viz., to grant permission to each com- 
pany to construct and maintain conduits 
under such reasonable restrictions as are 
necessary for the interest and protection 
of the public; to grant such permission 
to a private company or corporation to 
construct and maintain such conduits as 
those previously named, to be rented at 
a figure that will ensure a fair return on 
the investment ; municipal ownership, the 
city constructing and maintaining the con- 
duits at a rental sufficient to pay the in- 
terest on bonds and meet the requirements 
of a sinking fund for the final redemption 
of the same. The first of these plans has 
been adopted by the cities of Chicago and 
Boston, and nearly all of the smaller cities 
follow the same plan. In Philadelphia 
both plans have been adopted, while Balti- 
more, a city that has no sewage system, is 
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now engaged in the construction of elec- 
trical conduits to be rented to the owners 
of electric wires, with the hope of enrich- 
ing its treasury from the rentals received 
from them. 

This system of private ownership has 
given, and is giving, perfect satisfaction to 
the people, with the exception of the few 
who believe that the space under the sur- 
face of the streets occupied by these con- 
duits should not be given up without a 
substantial money consideration, and the 
other still smaller class who contend that 
the conduits should be owned by the city 
or town. I will first present the advan- 
tage of this plan, both for the electric com- 
panies, the city and its people. The con- 
duits being built by permission of the city 
councils and under the direction of one 
of its departments, the work should be, 
and is, done in a substantial and work- 
manlike manner, and it is not likely to 
give any trouble for many years to come. 
In Boston the locations are selected, the 
plans approved and the work and material 
carefully inspected at every stage; a 
standard of insulation is established and 
maintained for all high-tension conduits ; 
the poles and wires that are looked on as 
a menace to the safety of the community 
by some, an obstruction by others, an of- 
fence to the esthetic taste of still others, 
and a general cause of complaint for all, 
are removed. The sickening spectacles of 
men being roasted or falling lifeless across 
or from the wires, the danger of disabling 
at a critical moment or at almost any time 
those two important arms of the munici- 
pal service, the fire and police signal sys- 
tems, by reason of contact with the high- 
potential wires causing burnouts, and low- 
potential crosses, causing short-circuits, 
the possibility of converting low-potential 
wires (harmless in themselves) into high- 
potential wires and carrying currents of 
sufficient volume to cause fire and of suffi- 
cient intensity to cause serious injury or 
loss of human life into the instruments 
that are handled daily by thousands of 
people, are all avoided. Interruption by 
storms of wind, snow and sleet, an all-im- 
portant matter, is also avoided. Perfect 
control of their wires and cables is secured 
to the companies and injury to the same, 
owing to the ignorance of those other than 
their own employés, is avoided ; opportuni- 
ties to make changes and necessary repairs 
are open at all times, damage that is sure 
to occur to low-potential cables, due to the 
breaking down of insulation or burning of 
high-potential cables, is avoided and the 
reliability of the service to the public 
made much more secure; and, finally, the 
municipality is relieved of all care and 











November 30, 1901 


responsibility for the conduits and what 
they contain. 

The objections to this plan of private 
ownership of electric conduits are, as be- 
fore stated: First, the belief in the mind 
of a large proportion of the people that a 
valuable franchise or privilege is given 
to the companies by the city for which it 
is receiving nothing in return. I contend 
that such is not the case, for an examina- 
tion of the books of the assessor of any city 
or town in any state of the union will show 
that they pay a tax on their overhead or 
underground systems in some form or 
other, and in addition to this they reserve 
space on their poles for all municipal 
wires, and one or more ducts in their un- 
derground systems for the same purpose. 
Owing to this arrangement some of our 
largest cities’ investments in poles and 
underground conduits are very small in- 
deed. In Massachusetts the overhead lines 
and underground systems of the electric 
light, power and street railway companies 
are taxed as personal property by the cities 
and towns. The lines of the telegraph 
companies are taxed by the state, based on 
the mileage within its borders. The tele- 
phone company pays a company franchise 
to the state, based on the total number of 
telephones in use in other New England 
states in which it does business, but in 
proportion to the number of telephones 
in use in Massachusetts. The only cities 
and towns that receive any of this tax 
from the state are the few in which the 
stockholders of the telephone company re- 
side, so that while the company pays a 
high rate of tax on its capital, only a 
few of the cities and towns derive any 
benefit from it, the greater portion of it 
going into the state treasury. No doubt 
it would give much more satisfaction to 
the company and town and city authorities 
if a state tax was levied on the real and 
personal property and paid to the cities 
and towns in which it was located, such 
tax to be a uniform rate and established 
by the state. 

In reply to the claim so often and so 
persistently set forth that a special tax 
should be paid by those occupying the pub- 
lic streets and highways with overhead 
and underground wires, it can be said 
that the owners of private carriages and 
public conveyances pay no special tax for 
the use of the streets. It can also be said 
that water, gas and electricity, as applied 
to our various wants, have become an 
absolute necessity to our higher state of 
civilization and can not be dispensed with ; 
that the only place where water and gas 
pipes can be placed is under the surface of 
the streets. When, owing to the extended 
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application of electricity to our wants and 
extended demands therefor, overhead wires 
became so numerous as to be an obstruc- 
tion or worse, and when, in response to 
public demands and before such demand 
took definite form, companies removed or 
sought to remove their overhead wires 
and placed them underground (thereby 
losing the greater part, if not the whole, 
of their original investment, besides mak- 
ing a very much greater one for the new 
system), then it does seem that to impose 
a special tax on what all must concede is 
in the nature of a public improvement is 
unjust, unfair and beyond the bounds of 
reason. 

The question of municipal ownership 
has taken a wonderful hold on the minds 
of the people of some parts of this country. 
In many sections, in the past, it has 
amounted to a craze and it does even to- 
day, with many sections of the country 
strewn with municipal ventures that have 
proved disastrous failures, together with 
the blasted hopes of their promoters, who 
now fully realize that an ounce of “fore- 
sight” is worth a ton of “hindsight.” 
The judgment of sound business men of a 
community, when applied to municipal 
ventures, is of inestimable value when 
compared to the wild vauntings of the pro- 
fessional agitators and misnamed _politi- 
cians, who are “in it for what there is in 
it,” whose political creed is simply greed, 
and who have no right to associate with 
men of higher aims and purposes who take 
an active part in politics. Notwithstand- 
ing all this, municipal ownership has 
many friends and advocates. 

Assuming that municipal ownership of 
electrical conduits is decided upon, what 
is the best method to pursue? The plan 
adopted by the only first-class city now 
engaged in the construction of conduits, 
and proposed by nearly all who intend or 
desire to build them, is to build for the 
joint use by the owners of all classes of 
wires and cables, and the only company 
that I know of that has secured a fran- 
chise to construct conduits to rent to 
others intends to build them for joint 
occupancy of high and low-tension wires. 
To such joint occupancy determined oppo- 
sition is made by some if not all of the 
owners of low-tension wires, and, in my 
opinion, such opposition is justifiable and 
the companies are not only serving their 
own interests but those of the public as 
well by such oppcsition. The reasons for 
such opposition are all good and sufficient, 
and I will try to state them as clearly as 
possible. 

In conduits of this kind perfect and ab- 
solute control of the wires and cables con- 
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tained therein can not be maintained by 
the owners thereof, nor can absolute safety 
from injury, due to carelessness or ignor- 
ance of those not in their employ and 
whose actions they can not control, be en- 
sured. 

When it is absolutely necessary to make 
repairs or changes in order to prevent in- 
terruption to the service, which may prove 
serious, or to maintain its reliability long 
and vexatious delays may be caused be- 
cause others may be in possession of the 
manholes for the same purposes; for in- 


.stance, a sudden drop in the insulation re- 


sistance of a high-potential cable may be 
the forerunner of a breakdown and burn- 
out, which may be prevented by prompt 
action. This action can always be taken 
where separate conduits and manholes are 
provided for each company. A burnout 
in a high-potential cable, particularly 
when it occurs in a manhole and near the 
bottom, is almost sure to result in the 
burning out of every cable of whatever 
name or nature contained therein, causing 
serious interruption to the different serv- 
ices dependent on them and great in- 
convenience to the public, to say nothing 
of the possible, probable and actual dan- 
gers they are exposed to, which will be 
considered later. 

In external appearance there is no dif- 
ference between many of the lead-covered 
cables for high and low-potential service, 
and it is next to impossible to distinguish 
one from the other when placed in man- 
holes or conduits. Should a workman em- 
ployed by the telephone company, for in- 
stance, who happened to be unfamiliar 
with the disposition and arrangement of 
the cables in the manhole, cut into a rail- 
way or direct-current incandescent light- 
ing cable by mistake, the effect to him 
would be startling, and should he be able 
to reach the surface of the street unin- 
jured he might consider himself fortunate 
indeed. The effect on the cable could be 
told much better after the tremendous 
energy passing over them had expended 
its force in destroying them than it could 
be predicted before the accident. The 
melted copper, lead and iron and rem- 
nants of ducts and cable would bear 
silent but eloquent testimony to the de- 
structive effects of electricity when let 
loose in large volume and under high or 
medium pressure. If this same thing were 
to happen to a cable carrying alternating 
currents at a pressure of 2,000 or more 
volts; if he escaped with his life he might 
be considered a modern miracle. It may 


be said that accidents of this kind might 
be prevented if the cables bore some dis- 
tinctive mark or tag. My personal expe- 
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rience has been that rules of this kind are 
never strictly lived up to, are difficult to 
enforce and would not wholly prevent such 
accidents. 

There can be but one excuse for 
building underground conduits and com- 
pelling joint occupancy of the same by 
high and low-tension wire, economy and a 
desire to obtain the greatest revenue possi- 
ble therefrom. Such a_ consideration 
should not weigh for a moment against 
the danger the public would be exposed to 
by the adoption of such a plan. With the 
experience up to the present time with un- 
derground systems before them, no city 
is justified in constructing conduits for 
joint occupancy herein described or to 
authorize their construction by others; on 
the contrary, it should prevent such joint 
occupancy when proposed. 

It may be said that high and low-ten- 
sion wires are placed on the same poles in 
the streets. It can also be said that hun- 
dreds of lives of linemen have been sacri- 
ficed due to that barbarous practice, and 
that many lives have been lost and much 
loss of property has also resulted, and that 
to continue this practice under the sur- 
face of the ground is rank folly and 
criminal negligence. The tops of all poles 
are reserved for town and city wires. To 
make use of high-potential lines of poles 
for such purpose is indefensible. Tele- 
phone and telegraph ducts, one or more in 
each conduit, are reserved for municipal 
wires free of cost to the town and city. 
None other should be used. 

In the first conduits in Chicago were 
placed the are light and the police and 
fire department wires. There were so 
many serious burnouts that the latter 
had to be removed and placed in separate 
conduits. 

When companies like the Boston Elec- 
tric Light Company and the Boston Ele- 
vated Railway Company build twin or 
double manholes along the line of their 
main conduits as a means of preventing 
the destruction of all their cables in case 
of burnouts, municipal authorities should 
exercise their authority to prevent the 
placing of high and low-potential wires 
in the same conduits or the same man- 
holes. 

The conditions as we find them to-day 
are as follows: High-potential wires at 
any voltage from 500 to 20,000, and a 
constant current of an amount governed 
only by the carrying capacity of the con- 
ductors; medium-potential wires from 50 
to 500 volts and the amount of current 
limited only by their carrying capacity, 
and low-potential wires, under which head 
is classed telephone and all classes of sig- 
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naling wires. These wires have insulating 
covering, the useful life of which is a 
most uncertain quantity. It may resist 
a strain from three to five times what is 
required of it in actual service, when such 
strain is applied for a short time as a 
measure of insulating resistance. It may 
break down when in no service in unac- 
countable ways, at any time and under 
any circumstances, permitting the pent-up 
energy flowing over the wires to get be- 
yond control and cause loss and damage 
that can not be estimated, when these 
three classes of wires are placed on the 
same poles and fixtures against the judg- 
ment of all those engaged in the construc- 
tion and care of overhead lines. Such 
conditions should not exist at all, and 
would not if the objections to pole lines in 
the streets and highways did not over- 
shadow the dangers possible with this bar- 
barous practice, which dangers are, un- 
fortunately, not understood by the aver- 
age citizen. When the attempt is being 
made in many quarters to construct con- 
duits that will provide a common resting 
place for these three classes of wires, thus 
exposing one class unnecessarily to dan- 
gers that are inherent in the other, and 
what is still more to be dreaded, exposing 
the lives and property of thousands of 
people to an unnecessary hazard, what is 
to be the attitude of this association and 
its individual members on this all-im- 
portant question ? 

The duty of those who have under their 
charge fire and police signal systems is 
clear. They should resist every attempt, 
no matter by whom, to place wires that 
have been aptly termed “the nervous sys- 
tem” of the fire and police departments in 
the same conduits and manholes with any 
but low-tension wires. 

The duties of those in charge of the 
municipal inspection of electrical construc- 
tion and material and devices are fully as 
responsible as are those of superintendents 
of fire and police telegraph systems. 
They stand between the public and those 
whose ignorance and cupidity would add 
to the dangers of the generation and dis- 
tribution of electrical energy. They must 
see to it that such dangers are reduced to 
a minimum by preventing electric currents 
of high potential from escaping from the 
paths over which they are designed to 
travel. Above all, they should not consent 
to the exposure of fire and police signal 
systems to unnecessary dangers by placing 
them in the same underground conduits 
with high-potential wires. To remove 
them from one danger, the elements, and 
to expose them to much greater ones when 
placed underground, would be inexcusable. 
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The first duty of the members of this asso- 
ciation is to the committees they serve. 
Will you serve the interests of the public 
and perform your full duty if you permit 
or encourage the joint occupancy of un- 
derground conduits and manholes by all 
classes of electric wires and cables? I 
think not, and that opinion is based large- 
ly on personal experience. 

I believe the system adopted by the 
Massachusetts Legislature and applied to 


the city of Boston is the only one that 
should be followed. In this system space 
is given to the companies in which to 
construct their conduits under the direc- 
tion of the city authorities. By this plan 
dangers that do exist in high-potential 
wires are reduced to a minimum and low- 
potential wires cease to be a source of 
danger. Low-tension wiremen, whose 
lives are as dear to their families or friends 
as are those occupying higher stations, 
are not continually exposed to great dan- 
gers. Each company is responsible for 
its own conduits and what they contain, 
and, in case of accidents causing damage 
to others, there is no divided responsibil- 
ity. Burnouts of high and medium-poten- 
tial underground cables can not be pre- 
vented, but this plan prevents the unnec- 
essary destruction of all low-tension cables 
with the possible serious consequences that 
may follow, and it assures a far more re- 
liable service of all kinds to the people. 
This association should take the posi- 
tion that separate conduits for each com- 
pany are in every way satisfactory to every 
interest, public and private. Next to that 
comes the plan for two separate classes of 
conduits, one of which could be occupied 
jointly by high and medium-potential 
wires, the other by low-potential wires. It 
should under no consideration sanction 
the plan of joint occupancy of conduits 
and manholes by all classes of electric 
wires. With the record before it of burn- 
outs that have occurred, which is but a 
small part of those which have taken 
place—as no public record has or can 
be kept of them—it can not fulfill its 
mission or maintain its high standing if 
it does not set the seal of disapproval on 
this unnecessary and uncalled for practice. 
ee 


South African Trade. 


United States Consul-General J. G. 
Stowe, of Cape Town, South Africa, gives - 
some good advice to manufacturers who 
contemplate doing business in South 
Africa. He advises our manufacturers 
who do not care to visit South Africa and 
must therefore send catalogues, not to 
print prices in the same, for the printed 
prices are not, merchants state, high 
enough to cover, in all cases, expenses 
connected with the receipt and selling of 
the goods. Naming net prices would be 
better, and then a distinction must be 
made between the regular dealer and the 
wholesaler, for the latter must be pro- 
tected. 
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THE ELECTRIC TRANSIISSION OF 
POWER FROM NIAGARA 
FALLS—VIII. 


BY LEWIS B. STILLWELL. 


Failing to secure from the manufactur- 
ers of cables and ducts any definite in- 
formation with regard to the relative 
temperature of different ducts in a con- 
duit as affected by their location with 
reference to other ducts and the surround- 
ing earth, an experimental test was made 
for the purpose of securing light upon 
the subject. The result of this test demon- 
strates the great importance of taking 
into account the dissipation of heat in 
eases where cables conveying — large 
amounts of power are used. I quote from 
a memorandum prepared immediately fol- 
lowing completion of the test: 


Losses in Cables—The problem of dis- 
sipating the heat of the cables demands care- 
ful consideration, as no conduit conveying 
250,000 horse-power at 2,200 volts has ever 
been put down, and the losses are neces- 
sarily considerable. Those losses are of two 
kinds: (1) Losses due to resistance of the 
copper conductors; (2) losses due to cur- 
rents induced in the lead sheaths. 

If twelve 1,000,000 ¢.m. cables be used to 
convey 15,000 horse-power by two-phase 
transmission at 2,200 volts, the current 
through each circuit consisting of an out- 
going and return cable delivering 2,500 elec- 
tric horse-power (1,865 kilowatts) is 848 am- 
peres. The resistance of the cable per linear 
foot is 0.00001035 ohm at sixty-eight Fahren- 
heit. The loss of energy per linear 
foot of conductor is approximately seven 
watts, and when a considerable number of 
such cables carrying this amount of energy 
continuously for twenty-four hours per day, 
are placed in tile ducts constituting a con- 
duit as ordinarily constructed, it is evident 
that the problem of dissipation of the heat 
must be carefully investigated. 

With regard to the thermal drop between 
the copper conductor and the outer surface 
of the lead sheath, the difference of temper- 
ature of the lead sheath and surrounding 
air, in order that the former may give up 
the whole or part of its heat to the latter, 
the thermal drop through the wall of the 
duct, the effect of the proximity of 
other ducts, the thermal drop from the 
conduit (which is surrounded by cement) 
to the surrounding earth, the heat conduc- 
tion of the surrounding earth—particularly 
when very dry—and the tendency of the 
ducts to ventilate themselves where oppor- 
tunity is oufered, through manholes, we have 
been abie to secure no satisfactory data 
from manufacturers of cable or others. We 
have, therefore, carried out a somewhat 
elaborate test, using twenty-four ducts 


of our thirty-six-duct conduit, between 
two manholes about 140 feet apart, 
and situated in the vicinity of the 


Pittsburgh Reduction Company’s works. 
Through each of these ducts, a No. 6 “draw- 


ing in” wire has been drawn, and these’ 


wires have been connected together at alter- 
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nate ends in such a way as to put eight wires 
electrically in series, the twenty-four wires 
thus constituting three groups of eight wires 
each. Through these wires direct current 
from the works of the Pittsburgh Reduction 
Company has been conveyed in quantity 
sufficient to cause a loss of energy of from 
5.5 to 6 watts per linear foot. The test has 
been continued for about ten days and nights, 
and during this time hourly readings have 
been taken of the current in each section, 
the voltage across each section and the volt- 
age across each two adjacent wires of each 
section. The ducts comprising each of the 
three sections have been so chosen that all 
ducts of one section were adjacent to the 
earth on at least one side, four ducts of 
another section were adjacent to the earth 
on one side, while the other four were 
separated from the earth by at least one 
other duct, and the eight ducts of the third 
section were all separated from the earth 
by at least one other duct. 





























Fic. 16.—SEcTION oF Type C INSULATOR 
AND Pin. 

Readings of temperature by thermometer 
were taken in the manholes and in the ends 
of the various ducts. The more important 
and accurate determination of the rise of 
temperature, however, was made at intervals 
by stopping the flow of current through the 
conductor and taking bridge measurements 
of the resistance of each pair of conductors 
after allowing an interval of from ten to 
fifteen minutes to elapse in order that the 
wire might assume the temperature of the 
air surrounding it in the ducts. 

The results obtained are of great impor- 
tance. It is shown that when the loss per 
duct foot equals 5.5 watts, the rise of tem- 
perature of the air in the duct above the 
temperature of the earth surrounding the 
conduit may be as much as eighty degrees 
centigrade. This applies to ducts which are 
separated on all sides from the surrounding 
earth by at least one other duct. The rise 
of temperature in the case of ducts which 
are next to the earth or on one side, is about 
sixty degrees centigrade, equals 108 degrees 
Fahrenheit. 

If we assume that the temperature of the 
earth surrounding the conduit may in the 
summer rise to seventy-nine degrees Fahren- 
heit, it follows that the temperature of the 
air in the inner ducts may go as high as 
114 degrees Fahrenheit, while the tempera- 
ture of the air in the outside ducts would 
be 188 degrees Fahrenheit, under the same 
conditions. 

Coincidently with our test, Mr. Henry 


W. Fisher, electrician of the Standard Un- — 


derground Company, of Pittsburgh, at our 
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suggestion, has been making tests to de- 
termine the thermal drop between the cop- 
per and the lead ‘sheath of the 500,000 c.m. 
cable, insulated with six-thirty-seconds-inch 
paper insulation, and the thermal drop be- 
tween the outer surface of the lead sheath 
and the surrounding air. From Mr. Fish- 
er’s tests, it seems safe to assume that the 
rise of the temperature of the copper con- 
ductor above the surrounding air in the 
duct, will not exceed forty degrees Fahren- 
heit. 

Now, if to convey 15,000 horse-power twen- 
ty-four 500,000 c.m. cables are used, we find 
by calculation that if the temperature of the 
ground surrounding the conduit be seventy 
degrees Fahrenheit, the temperature of the 
copper conductor will approximate 215 de- 
grees Fahrenheit. 


This temperature is excessive. It may 
be reduced (a) by forced ventilation, (b) 
by increasing the size of the conductors. 
If we make the size of each conductor 
600,000 c. m. we have the following re- 
sults: 


“Loss per duct foot, 3.675 watts. 

Rise of air in duct, 94 degrees Fahrenheit. 

Rise of copper conductor above air in 
duct, 31 degrees Fahrenheit. 

Maximum temperature of copper con- 
ductor, 195 degrees Fahrenheit. 

Total loss in cables — 24 x 11.500 x 3.675 watts 
= 1,014 K. Fahrenheit. 

Considering these results simply with re- 
gard to the life of the cables as affected by 
the temperature attained, it is evident that 
the temperature is too high for rubber insu- 
lated cables and probably quite as high as 
can be permitted wisely if paper insulated 
cables be used. As an alternative to the use 
of single-conductor cables, the use of three- 
conductor cables working at 10,000 volts and 
supplied through step-up transformers was 
considered and finally adopted. 

Referring to this plan, I again quote 
from my memorandum: 

Plan B. 10,000-Volt Transmission, Three- 
Conductor Cables and Substations—In con- 
sidering this plan the size of the cables 
(three-conductor clover-leaf type) must be 


first determined. 


11190000 
Total current per phase = .58 x 10,600 ~ 


612 amperes. 

Using six three-conductor cables, the current 
per conductor = 612 + 6 = 102 amperes. 

At a temperature of 150 degrees Fahrenheit, 
using No. 000 conductors, the loss per con- 
ductor per foot = 102? x .000075 = .78 watt. 

The loss per cable per foot = 3 x .78 = 2.34 
watts. 

The total loss in cables = 6 X 11,500 x 2.34 
watts = 161 kilowatts. 

The above is based upon triple-conductor 
cables, each conductor having a section of 
167,800 c.m. The loss per duct foot (with 
this type of cable there is no danger of ad- 
ditional loss in lead) is very moderate, and 
the maximum temperature will be well 
within safe limits. As regards limitations 
due to heat, therefore (and also as regards 
the application of Kelvin’s law of economy), 
it would be possible to use conductors of a 
somewhat smaller section. 


Bearing of the decision to use 10,000 
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volts for local distribution to distances 
exceeding two miles upon question of 
potential orivinally chosen for the alter- 
nators—The decision to use 10,000 volts 
for local distribution at distances exceed- 
ing two miles from the power-house is in 
no way inconsistent with the decision 
reached in 1893 to wind the alternators 
for 2,200 volts. The alternator potential 
was chosen with reference, primarily, to 
the expected large use of induction motors 
without the interposition of step-down 
transformers. In a letter addressed to 
the Cataract Construction Company, 
September 30, 1893, I said: 

In the plan which we presented to your 
company in February last, we recommended 
a potential of 800 volts. The limit, under 
the assumptions which we then made as to 
the use of a large proportion of small motors, 
was selected because we believed it to be as 
high a potential as could safely be deliv- 
ered to the armatures of motors without the 
interposition of step-down transformers. As 
we are now informed, it appears probable 
that the proportion of motors of less than 
25-horse-power output will be very consider- 
ably less than we then supposed it would be 
and we are now, therefore, prepared to 
recommend a potential of 2,000 volts at the 
motors, believing that this can safely and 
conveniently be managed. 

In my memoir of February 6, 1893, 
upon this point, the language used was as 
follows—referring to 800 volts: 

This potential is well adapted to a large 
part of your work in Cataract City. Ata 
certain distance from the generating station, 
depending upon the cost of apparatus, cost of 
distributing circuits and the loss in these 
circuits, transmission direct from generators 
at 800 volts will become more expensive than 
transmission by raising and reducing trans- 
formers in connection with circuits carrying 
higher potential at this distance which until 
the cost of apparatus can be settled can not 
be accurately determined; we should begin 
to use raising and reducing transformers in 
connection with a high potential in trans- 
mission circuit. 

My object in introducing these quota- 
tions from the record is to anticipate and 
meet the opinion which I have no doubt 
will be held by certain theoretical engi- 
neers exverienced in the art of construct- 
ing large power plants on paper to the 
effect that we erred in originally winding 
the alternators for 2,000 volts instead of 
10,000 volts. ay 

Transmission to Buffalo, Tonawanda 
and Lockport—For transmission to Buf- 
falo, as I have above pointed out, the sub- 
way, or tunnel, construction originally sug- 
gested by the International Commission 
was deemed impracticable, and the com- 
pany ultimately decided to erect overhead 
lines for transmitting power to Buffalo 
and other distant places. 


The first pole line was constructed by 
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Messrs. J. G. White & Company, and has 
been fully described by Mr. White in a 
paper read before the National Electric 
Light Association, in June, 1897. The 
poles are of Canada white cedar, cut with 
sap in and squared at both ends. They 
vary in length from thirty-five to fifty-five 
feet, the longer poles being used at points 
where the line crosses railway tracks or 
public roads. They are set in the ground 
to depths varying from six to eight feet, 
the depth of setting depending upon the 
length of the pole. The cross-arms are 
of selected long-leaf Georgia pine. They 
are twelve feet long and four by six inches 
in section. The poles are spaced about sev- 
enty feet apart except on moderate curves, 
where they are somewhat closer. In cross- 
ing streams and where the curves in the 
line are at all sharp, braced. structures, 
consisting of two poles set about twenty- 
two feet apart and carrying, instead of 
cross-arms, a horizontal cross-piece of 
heavy timber, four inches by fourteen 
inches, are substituted. 

This pole line was designed to carry 
twelve conductors of 350,000 e.m. section. 
Only six of these conductors, constituting 
two three-phase circuits, have been erected, 
and the three conductors of each of these 
two circuits were originally placed side by 
side on the upper cross-arm. This, of 
course, located the three conductors of 
a circuit on the same horizontal plane, 
and the distance between the central con- 
ductor and each of the two other con- 
ductors was 18 inches. The conductors of 
each circuit are spiralled in six sections 
to avoid unbalancing of potential due to 
self-induction. As a protection against 
lightning, a barbed-iron wire of the kind 
extensively used for fencing cattle ranges 
in the West was carried upon an iron pin 
near each end of the upper cross-arm, this 
wire being grounded at every fifth pole. 

Porcelain insulators of two types, desig- 
nated, respectively, the Niagara type and 
type “C,” were used. The pins are of lo- 
cust. A section of the type “C” insulator 
and pin is shown in Fig. 16. The con- 
ductors are of copper, having nineteen 
strands, and weigh a little more than one 
pound per linear foot. Every insulator used 
was subjected to a puncture test of 40,000 
volts, alternating, before it was put in 
place. The method of test is as follows: 
The insulators are inverted and set in a 
hollow iron pan which is filled with salt 
water to a depth of two inches. A small 
quantity of the salt water is poured into 
the pinhole of each insulator and a small 
metallic rod is placed vertically in the pin- 
hole where it, of course, makes good con- 
tact with the brine, One pole of the alter: 
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nating potential is connected to the metal 
rod, while the other is connected to the 
pan. Any weakness of the insulator is 
quickly manifested by a series of sparks 
usually followed by a breakdown of the 
insulator and blowing of the fine wire fuse 
included in the testing circuit. 

In service the guard wires caused 
trouble by breaking and falling upon the 
charged conductors, thereby grounding 
and, in some instances, short-circuiting 
the latter. While neither snow nor sleet 
has ever been observed to adhere to the 
charged conductors, the guard wires, of 
course, became heavily loaded with ice, 
and, as they were not sufficiently strong, 
were frequently broken by weight of ice 
and by wind pressure. Whether they were 
of any practical value in mitigating the 
effects of lightning is an open question. 
I am of the opinion that they were prob- 
ably of some benefit in that direction, but 
the interference with continuity of service 
which resulted from them was intolerable, 
and they were, therefore, removed during 
the summer of 1898. Obviously, if guard 


wires are used either for protection against 
lightning or to prevent other wires falling 
across a power circuit, they should be of 
ample mechanical strength to withstand 
all strains to which they are liable to be 
subjected. 





ome 





Australian Cable Soundings. 


Mr. Isaac Robinson, United States con- 
sular agent at Norfolk Island, gives 
some interesting news concerning the 
Australian cable soundings. The British 
cable steamer Britannia arrived June 12 
from Brisbane, Queensland, her work 
being to mark out a track for the new 
Pacific cable. On the passage across 
from Australia soundings were taken every 
10 miles. About 100 miles from the coast 
an obstruction was met with, a mountain 
or range of mountains coming right in the 
track, and a slight deviation south had 
to be made in order to clear it. Two 
thousand eight hundred fathoms was the 
greatest depth obtained, and 257 fathoms 
the shallowest, on top of the mountains 
referred to. It has been decided that 
Anson Bay, on the west side, is the best 
place to land the cable here. Anson Bay 
is six miles from the settlement of Kings- 
ton. A cable house is to be built close to 
the shore in the bay. 

Norfolk Island will be one of the most 
important stations, as all messages to 
Australia and New Zealand will converge 
nere, to be repeated. The Australian and 
New Zealand portion of the line will, 
it is stated, he completed by the middle 
of next year; the other portion, by the 
end of 1902, 














November 30, 1901 


THE DEVELOPIIENT OF THE ELECTRON 
IDEA.* 


BY W. KAUFMANN. 


It is not an unusual phenomenon in 
the history of science that views which 
were considered antiquated and out of date 
suddenly come into favor again, though in 
a more or less modified form. An ex- 
tremely interesting case of this kind is 
presented by the revolution in our ideas 
of electric phenomena which has taken 
place within the last ten years, and which 
forms the subject of my lecture to-day. 

The modern theory of electrical and 
allied optical phenomena, which may be 
summarized under the name of the “elec- 
tron theory,” means practically a return 
to views as laid down in the sixties and 
seventies by Wilhelm Weber and Zollner, 
but modified by the results of Maxwell’s 
and Hertz’s researches. W. Weber imag- 
ined electric phenomena as the actions of 
elementary electrical particles—so-called 
“electric atoms”—whose mutual influence 
depended not only upon their positions 
but also upon their relative velocities and 
accelerations. Although Weber succeeded 
by means of his hypothesis in completely 
describing the electrodynamical pheno- 
mena known at his time, and even in giv- 
ing a quantitatively useful explanation of 
the correspondence between electric and 
thermal conduction in metals, as well as 
Ampere’s molecular currents in magnets, 
still his theory was far from becoming the 
common property of physicists of his day. 
The reason for this negative success may 
be sought for in the fact that most of the 
laws of electrodynamics when expressed 
from the standpoint of pure phenomenol- 
ogy in the shape of differential equations, 
are much more simple and convenient 
than Weber’s formule. In _ addition, 
Weber makes no attempt to calculate the 
size of his electrical atoms and to test the 
result by applying it to other molecular 
processes. And, finally, the work of Fara- 
day and Maxwell brought about a general 
feeling that in electric and magnetic 
phenomena a finite rate of propagation 
would have to take the place of action at 
a distance. This demand was already put 
forward by Gauss in a letter to Weber in 
1845, but was not fulfilled by Weber's 
theory. Maxwell’s treatises, begun in 
1861-1862 and concluded in 1873 in his 
famous “Treatise on Electricity and Mag- 
netism,” as well as the brilliant experi- 
mental confirmation of. Maxwell’s results 
by H. Hertz from 1887, seemed calculated 





*Lecture delivered before the seventy-third Natur- 
forscher Versammlung at Hamburg. From the Physi- 
kalische Zeitschrift, of October 1, 190]. Translation by 
the London Electrician, 
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to deprive Weber’s views of the last vestige 
of vitality. As a matter of fact, Max- 
well’s formule, wholly void as they were 
of atomistic conceptions, represented the 
fundamental electrical phenomena just 
as well as the old conceptions based upon 
action at a distance, and the newly dis- 
covered Hertzian waves could only be 
represented by Maxwell’s theory. 

It looks as if this brilliant success had 
at first blinded physicists with regard to 
the insufficiency of Maxwell’s theory in 
the matter of the more recondite optical 
phenomena. According to Maxwell, as 
we know, the vibrations of light were not 
mechanical, but electrical vibrations of the 
ether, and the two constants by which 
Maxwell defined the electric and magnetic 
behavior of every body (the dielectric 
constant and the magnetic permeability) 
had also to be the determining elements 
in its refractive power. Although the 
condition demanded by Maxwell—of the 
refractive power varying as the square 
root of the dielectric constant—was well 
fulfilled in a number of bodies, yet 
on the other hand, many bodies, notably 
water, showed such enormous deviations 
that they sufficed to prove the inadequacy 
of the theorv in its original form. To this 
was added the dependence of the refractive 
index upon the color, for which the origi- 
nal theory gave no explanation whatever. 

Now, after a first and inadequate at- 
tempt made by Sellmeiers in 1874, Helm- 
holtz had formulated a mechanical theory 
of dispersion, founded upon the assump- 
tion that the molecules of matter have 
certain proper vibrations. 

Already in 1880, at a time when nobody 
in Germany yet believed in Maxwell’s 
electromagnetic theory of light, H. A. 
Lorentz* showed that the foundations of 
an electromagnetic theory of dispersion 
could be laid in a manner quite analogous 
to the mechanical theory, by regarding 
every molecule as the origin of electric 
vibrations of a definite period. He says: 
“Let there be in every material particle 
several material points charged with elec- 
tricity, of which, however, only one be 
movable, and have the charge e and the 
mass ».” Lorentz derives the equations 
of dispersion from this fundamental as- 
sumption of vibrating charged particles. 

The next question is: What reason have 
we for assuming the presence of electric 
particles in every transparent body? The 
answer is furnished by a set of pheno- 
mena which hardly fitted into the Max- 
wellian theory, and which was, therefore, 
almost always treated in accordance with 
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the old views. I refer to the phenomena 
of electrolysis. When the electric current 
traverses an electrolyte, then, according 
to Faraday’s law, every unit of current 
deposits chemically equivalent masses at 
the electrodes. We may, therefore, assume 
that every chemical equivalent of an iron 
wandering in the electrolyte is attached 
to definite and unchangeable positive or | 
negative quantities of electricity. 

In his Faraday Memorial Address of 
1881 Helmholtz points out that Faraday’s 
law necessarily implies the existence of 
electric atoms. For since the charged 
chemical atoms called by Faraday ions 
(i. e., wanderers) are liberated at the 
electrodes as neutral bodies, there must 
be a giving up of the charges or a partial 
exchange with charges of opposite sign. 
During this process, which can not be 
instantaneous, the charges must, there- 
fore, be capable of independent existence 
during a short time at least. It obviously 
suggests itself to regard this always uni- 
form unit charge as an elementary quan- 
tity of electricity as an “electric atom.” 
And when a neutral molecule—say NaCl 
—splits up into + Na and — Cl when dis- 
solved in water, it is most probable that 
both the sodium and the chlorine atom 
had their charges beforehand, and that 
these charges were not appreciable be- 
cause they were equal and opposite. But 
if we consider a ray of light traversing a 
crystal of salt, the charges and the atoms 
they accompany must be thrown into 
vibrations, and must influence the propa- 
gation of the light. It is, therefore, the 
electrolytic valency charges which we have 


“to regard as the electric particles vibrat- 


ing in a transparent body, and whose at- 
tractive forces, as Helmholtz showed, 
probably constituted the greatest part of 
the forces of chemical affinity. 

Now, although the plans of the edifice 
of the electromagnetic theory of light were 
laid in 1880 by H. A. Lorentz, and even 
indicated much earlier by W. Weber, a full 
ten years were required before the dis- 
coveries of Heinrich Hertz gave the im- 
petus to collect the building stones and 
work them into shape. In the years 
1890-1893 a number of works appeared 
by F. Richarz, H. Ebert and G. John- 
stone Stoney, mostly dealing with the 
mechanism of the emission of luminous 
vapors, and in which attempts are made, 
on the basis of the kinetic theory of gases, 
to determine the magnitude of the 


‘elementary electrical quantity, called by 


Stoney by the now universally accepted 
name of electron. The result of these 


calculations is important, as showing that 
it does not clash with other experimental 
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data. Thus, H. Ebert proved that the 
amplitude of an electron in luminous 
sodium vapor need only be a small frac- 
tion of a molecular diameter in order to 
excite a radiation of the absolute intensity 
determined by E. Wiedemann. The way 
of determining the amount of electricity 
contained in the electron is very simple. 
The quantity of electricity required for the 
electrolytic evolution of one cubic cm. of 
any monatomic gas is divided by Losch- 
midt’s number—i. e¢., the number of gas 
molecules contained in one cubic em. Con- 
sidering the uncertainty of this number, 
it can only be said that one electron con- 
tains about 10~” electrostatic units. The 
value of this number would be very ques- 
tionable but for the circumstance that a 
whole series of other methods, to be re- 
ferred to later, tends to very similar 
values. 

While it thus became clear that the sup- 
position of vibrating ionic charges was 
compatible with observed phenomena as 
regards the order of magnitude, two works 
appeared, independent of each other, 
which completed the edifice of the electro- 
magnetic theory of light. Of these works, 
that of Helmholtz* only deals with the 
special question of the dispersion of light 
in absorbing media, while the other, due 
to H. A. Lorentz,t goes much further. 
It shows how the assumption of vibrating 
charged particles in transparent bodies 
eliminates all the difficulties in the way 
of an adequate explanation of the propa- 
gation of light in moving bodies, such as 
the aberration of stellar light. Lorentz’s 
theory leaves Maxwell’s theory untouched 
as regards the free ether. A material body 
influences the optical and electrical proc- 
esses only by virtue of the electric charges 
contained in it, while in the interspaces 
filled with ether everything remains un- 
changed. Maxwell’s “dielectric constant” 
therefore disappears as a fundamental 
conception in Lorentz’s theory. It be- 
comes a derived conception, and it is im- 
mediately seen that for rapid electric 
oscillations, in which the inertia of the 
vibrating charges enters into considera- 
tion, it has no significance. The same 
applies, mutatis mutandis, to the mag- 
netic permeability. 

In view of the facility with which 
Lorentz’s theory explains the dispersion 
and observation phenomena, a direct proof 
of its truth was hardly required. But that 
was also forthcoming. In 1896 a pupil 
of Lorentz, P. Zeeman, discovered a 
phenomenon whose existence Faraday had 


* Wied. Ann., 48 389. 1893. 
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vainly sought for in 1862. If a luminous 
vapor, say a sodium flame, is brought into 
a strong magnetic field, the spectrum lines 
of the vapor show peculiar changes, con- 
sisting of a doubling or trebling, accord- 
ing to the line of vision. These changes 
are predicted by Lorentz’s theory. The 
Zeeman phenomenon further permitted a 
determination of the inert mass connected 
with the vibrating charges, and then a 
striking result was obtained, the vibrating 
electron is always negatively charged, 
while the positive charge is stationary. 
The ratio of charge to mass is that of 
17,000,000 electromagnetic units to one 
gramme, and since one gramme of hydro- 
gen only contains 9,650 units, it follows 
that the mass attached to the vibrating 
electron is only about one two-thousandth 
part of the hydrogen atom. The original 
and almost tacit assumption that the 
whole ion—4. e., the chemical atom plus 
its valency charge—was in oscillation 
must, therefore, be abandoned. We must 
suppose that the charge, just as is the case 
in electrolysis, has also an independent 
mobility in the light-emitting molecule, 
and that the mass concerned in the Zee- 
man phenomenon is that of the electron 
itself. 

We thus arrive at a view which nearly 
coincides with the old conception of 
Weber, but with the important difference 
that instead of a direct action at a dis- 
tance we have an action transmitted by 
the ether, and further, that we have now 
a perfectly distinct numerical estimate of 
the magnitude of the electric atoms. 
Another difference from Weber is this: 
Weber assumed at haphazard that the posi- 
tive particles were the more mobile. Now, 
in accordance with the Zeeman effect; we 
must give the negative particles that 
property. It has been found that in other 
electron phenomena also, it is always the 
negative electron which appears as the 
freely mobile one. Whence this curious 
one-sidedness comes, whether it will some 
day be possible to prove the existence of 
a free positive electron, or whether we 
must substitute a unitarian theory for the 
dualistic theory of electricity, we must 
leave to future developments. 

The development of the electron con- 
ception in the theory of light which I 
have sketched was quickly followed by a 
similar development in a purely electrical 
field. 

Attempts had long been made to ex- 
plain the electric discharge in gases as a 
process closely related to electrolysis. W. 
Giése was the first who supported this 
hypothesis by an investigation of conduc- 
tion in flame gases, and who also at- 
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tempted to explain the conductivity of 
metals by the migration of ions. 

But it was more especially the cathode 
rays to which, partly in consequence of 
the discovery of the Reentgen rays at the 
end of 1895, the greatest attention was 
again directed. Pliicker and Hittorf were 
the first to study the peculiar green 
fluorescence of the glass walls in highly 
exhausted discharge tubes. In the course 
of further investigations, in which E. 
Goldstein did special service, it was 
found that a peculiar kind of rays must 
be in question, proceeding from the nega- 
tive electrode, and therefore named “cath- 
ode rays” by Goldstein. Crookes at- 
tempted to explain the behavior of these 
rays in the magnetic field—their heat ef- 
fects, their supposed mechanical effects— 
by the assumption that these rays con- 
sisted of gaseous molecules charged nega- 
tively at the cathode, then repelled as in 
the pith-ball dance, and projected into the 
vacuum tube. And most of the pheno- 
mena observed could be fairly well ex- 
plained on that assumption. More accu- 
rate investigations, especially those of a 
numerical character, soon proved the un- 
tenable character of Crookes hypothesis 
—at least, in its original form. Un- 
fortunately, the good was given away with 
the bad, especially in Germany, and the 
whole hypothesis was abandoned just be- 
cause the special conception of molecules 
charged by contact proved untenable. But 
nobody could put anything better in its 
place. The more facts were accumulated, 
the more puzzling became the cathode 
rays, and eventually matters went so far 
that it was almost considered unbecoming 
for a decent physicist to concern himself 
with phenomena so little amenable to 
theoretical and quantitative treatment. 
Then there came suddenly the most puz- 
zling of all obscure phenomena—the X- 
rays discovered by Reentgen—and there- 
with a new stimulus for attacking the 
various riddles. The work then done was 
soon crowned with success. 

The investigations of E. Wiechert, E. 
Aschkinass, W. Kaufmann, J. J. Thom- 
son, W. Wien, P. Lenard and T. Des 
Coudres led to the uniform conclusion 
that nothing was required but a modifica- 
tion of Crookes hypothesis in order to 
arrive at an explanation of almost all the 
phenomena which would be free from 
contradiction. It was only necessary to 
regard the cathode rays as charged parti- 
cles much smaller than the ordinary 
atoms. A whole series of measurable 
properties of the cathode rays made it 
possible to determine the charge per unit 
of mass of the particles. The result 
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varied, indeed, from one observer to 
another, between seven and nineteen mil- 
lion electromagnetic units per gramme. 
But, in any case, the numbers so closely 
approached those determined from the 
Zeeman effect that the hypothesis prob- 
ably first put forward by Wiechert may 
be unhesitatingly adopted: that we have to 
do in both cases with the same particles— 
viz., the electrons. We, therefore, have 
in the cathode rays the electrons—which 
in optical phenomena lead a somewhat 
obscure existence—bodily before us, so to 
speak. 

A number of resulting phenomena could 
now be explained in a simple manner. 
Such an electron, flying with an enormous 
velocity (after Wiechert’s measurements 
from one-fifth to one-third the velocity of 
light, according to the electro-motive 
force), must, when impinging upon a 
solid body, necessarily produce an explo- 
sive electric wave and send it out into 
space as a projectile sends out a sound 
wave. We have good grounds to suppose 
that Roentgen rays are such waves. 
Further, if the electrons fly out from the 
surface of the cathode they will obviously 
have traveled in the interior of the metal 
toward the surface; and the electric con- 
duction of metals probably also consists 
in a migration of electrons. While, there- 
fore, in a liquid electrolyte the electron 
always appears linked to a material atom 
as “ion,” we have to do with freely wan- 
dering electrons in a metal. ‘This electron 
theory of metals, as whose first author we 
have already considered W. Weber, has re- 
cently been mathematically formulated 
so thoroughly by E. Riecke* and P. 
Drude? that it admits of testing by ex- 
periment; for the ratio of the electric 
and thermal conductivities of metals, par- 
ticularly, a number was obtained which 
agrees with observation to within a few 
per cent. The optical behavior of metals, 
also, seems to show an agreement between 
theory and experiment, and P. Lenard 
has shown that by the illumination of a 
metallic surface by ultra-violet light the 
electrons may be thrown into such rapid 
oscillation that they fly away from the 
surface, and then show a behavior very 
similar to that of cathode rays due to ordi- 
nary discharges. 

If we finally consider conduction in any 
gas made conducting by Reentgen rays, by 
ultra-violet light, or by strong heating, it 
also appears that an unobjectionable ex- 
planation of the numerical results, es- 
pecially as obtained by J. J. Thomson and 
his followers, is only possible on the as- 
sumption of wandering particles within 
the gas. It seems to follow, from cer- 
tain differences in the behavior of positive 
and negative particles, that the negative 
particles are mostly free electrons, many 
of which are, however, caught up by gas 





* Wied. Ann., 66. 358, 545, 1,199, 1898. 
+ Ann. der Physik , 1; 566, 1900. 8; 869, 1900. 
t Wien. Ber., 108, 1,649, 1899. 
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molecules after a short migration, and lose 
most of their mobility through the added 
inertia. The positive particles consist of 
the portions of the molecules remaining 
after the negative electron has been split 
off. ‘The view here sketched completely 
obviates an objection which was formerly 
used to disprove the ionic theory of gas- 
eous conduction. How is it possible, it 
was urged, for a monatomic gas, say mer- 
cury, to dissociate itself into ions? Not, 
indeed, into electrolytic ions, but cer- 
tainly into a positively charged atom and 
a negative electron. Both together form 
the neutral monatomic molecule. J. J. 
Thomson* has even succeeded by obser- 
vation of conducting gases in measuring 
the absolute magnitude of the charge of 
a single ion, and found a good agreement 
with the elementary quantity previously 
obtained. Let me add that lately a nearly 
equal value for the electron has been found 
by M. Planck? along a third and quite in- 
dependent line—viz., from the law of 
radiation of a so-called “absolutely black 
body.” Everywhere, therefore, in all 
states of aggregation the electron plays an 
important part in electrical and optical 
phenomena. ‘They are the smallest parts 
of the . visible world hitherto known. 
Their presence, even in the absence of 
external optical or electrical influences— 
1. ¢., their permanent existence—would, 
so to speak, represent the keystone in the 
logical edifice which I have been endeay- 
oring to build up before your eyes. And 
this keystone also is forthcoming. 
Shortly after the discovery of the Reent- 
gen rays Becquerel# found that uranium 
compounds permanently, and without ex- 
ternal influence, emit a kind of rays which 
are very similar to Reentgen rays, and G. 
S. Schmidt subsequently showed that 
thorium compounds emit similar rays. 
Further investigations, especially of the 
Curies, showed that those rays did not 
proceed from the uranium itself, but from 
certain admixtures which may, by a very 
laborious process of fractionization, be 
separated from the uranium, and finally 
so concentrated as to radiate about 50,000 
times more strongly than the uranium. 
It seems that in the final product, con- 
sisting mostly of a barium salt, a new 
element is contained, which has been 
called radium, by which it is, of course, 
not proved that just this element is the 
origin of the radiation. These Becquerel 
rays, which at first were considered to be 
related to Roentgen rays, were soon found 
to be subject to magnetic deflection, and, 
therefore, more closely akin to cathode 
rays. After Dorn and Becquerel had also 
proved their electric deflection, it was pos- 
sible to determine the speed and the charge 
per unit of mass for these rays, and the re- 
sult showed an agreement with that de- 
rived from cathode rays. Later and accu- 
rate measurements made by myself seem 
even to indicate a complete agreement. 
We have, therefore, in the radium rays 
a class of bodies capable of emitting elec- 
trons without any external influence. As 





* Phil. Mag., 48, 528, 1898. 
+ Ann. der Physik., 4, 564, 1901. 
+ Comptes Rendus, 122, 420, 1896. 
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regards the source of energy and the whole 
mechanism of the phenomenon we are 
still face to face with a complete riddle, 
especially as we seem to have to do with 
velocities nearly equaling the velocity of 
light, velocities which we could probably 
not attain without the most formidable 
difficulties by means of electrical forces 
alone, as available in cathode rays. Just 
the behavior of electrons at such prodig- 
ious velocities appears likely to shed much 
light on their true nature. Especially, 
it may be decided by direct measurement 
whether the mass of the electrons is not 
only “apparent,” and an illusion due to 
electromagnetic _ effects. Experiments 
hitherto made actually point toward an 
apparent mass. 

And here we come to a question which 
deeply affects the structure of matter in 
general. If an electric atom only in virtue 
of its electrodynamic properties behaves 
like an inert particle, is it then not possi- 
ble to regard all masses as only apparent ? 
May we not, instead of the sterile efforts 
to reduce electrical to mechanical phe- 
nomena, attempt the reverse process of 
reducing mechanics to electrical princi- 
ples? Here we return to views already 
cultivated by Zéllner thirty years ago and 
lately improved upon by H. A. Lorentz, 
J. J. Thomson and W. Wien; if all ma- 
terial atoms consist of conglomerates of 
electrons, then their inertia results as a 
matter of course. 

To explain gravitation, it is only neces- 
sary to assume that the attraction between 
opposite charges slightly exceeds the re- 
pulsion between- equal charges. An ez- 
perimentum crucis for this view would be 
the proof of a time propagation of gravi- 
tation, or its dependence upon the posi- 
tion and velocity of the gravitating bodies. 

Thus, the electrons would be the long- 
sought-for “primordial atoms” whose dif- 
ferent groupings would form the chemi- 
cal elements, and the old alchemists’ 
dream of the transformation of the ele- 
ments would be brought a good deal 
nearer realization. We might assume, for 
instance, that among the innumerable pos- 
sible groupings of electrons only a rela- 
tively limited number would be sufficiently 
stable to occur in larger quantities. These 
stable groupings would then be the ele- 
ments as known to us. Perhaps a mathe- 
matical treatment of this question will one 
day succeed in presenting the relative fre- 
quency of the elements as a function of 
their atomic weights and in solving many 
another problem of the periodic system. 
If we cast a glance into the world of space 
we see many phenomena which await the 
application of the electron theory, notably 
the solar corona, the tails of comets, and ~ 
the aurora. 

Although much may yet appear hypo- 
thetical, it is clear from what has been 
said that the electrons—those minute par- 
ticles whose size is to that of a bacillus as 
the size of a bacillus to, say, the whole 
earth, and whose properties we may yet 
measure with the greatest precision—that 
these electrons are one of the most impor- 
tant foundations of our whole world struc- 
ture. 
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Electricity vs. Gas. 
To THE EpiTor oF THE ELECTRICAL REVIEW: 

The advantages of electricity in com- 
parison with gas are being clearly exempli- 
fied on the ferryboats belonging to the 
Long Island Railroad, which ply the East 
River from James Slip, New York city, to 
Long Island City. It is very noticeable 
that these boats are equipped with gas, 
for it is not possible to come within a 
hundred yards of the ferry slip when a 
boat is in without noticing a strong odor 
of escaping gas, and the commuters using 
the boats are almost always obliged to stand 
on the forward or rear platforms, outside 
the cabin, in all kinds of weather, be it 
cold or rainy, as the odor from the escap- 
ing gas within the cabins is so obnoxious 
as to make it almost unbearable. It is a 
peculiar fact that the boats running from 
‘Thirty-fourth street across the river, 
which take a period of but six minutes to 
cross, are equipped with electric lights, 
whereas the boats running from James 
Slip to Long Island City, taking from 
twenty to thirty minutes to cover the dis- 
tance, are equipped with gas lights. ‘These 
boats are generally filled with business 
men going to and from their homes, who 
have only this opportunity to read the 
newspapers. ‘To read is almost an im- 
possibility, owing not only to the escaping 
gas but to the poorness of the light, which 
fluctuates continuously. It would relieve 
a great deal of the discomfort to the large 
patrons of the road if the Long Island 
Railroad management would look into the 
matter and rectify it, even to so small a 
degree as stopping the leaks in the gas 
pipes. A COMMUTER. 

New York, November 19. 

‘iadoimiilabas vse 


Troliey Fire Pumps. 


The London Electrician states that a 
proposal has been submitted to the munic- 
ipal authorities at Rouen, France, by the 
chief of the fire department, for the utili- 
zation of the tramway trolley wires in 
connection with the extinguishing of fires. 
All the principal thoroughfares of the 
town are provided with electric tramways, 
and the proposal is that pumps capable of 
being electrically driven should be in- 
stalled in a number of suitable positions 
on the tramway route, to be switched on 
to the trolley wires, so that the pumps may 
be used as occasion necessitates. The 
proposal is said to have been favorably 
received, and is now under the considera- 
tion of the authorities. 

This idea was first suggested in an 
editorial note in the ELECTRICAL REVIEW 
for December 20, 1899. 
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Stereoscopic Radiography. 
To THE Epiror oF THK ELECTRICAL REVIEW: 

My attention has been called to the in- 
teresting article on “A New Method of 
Obtaining Stereoscopic Effects in the 
Fluoroscope” by Mr. Eugene W. Cald- 
well. I notice that in this article Dr. 
James McKenzie Davidson is credited 
with being the pioneer in stereoscopic 
radiography. 

I believe that the first stereoscopic radio- 
graphs were made by myself in 1896, when 
the method and its value for locating ob- 
jects were pointed out by me. 1 may say 
that on a number of occasions | have ap- 
plied ‘the same method to the discovery of 
the position of bones in fractures with en- 
tire success, the pictures being usually 
mounted in pairs for examination with 
an ordinary stereoscope. 

1 may add, also, that an apparatus giv- 
ing similar results to that described by 
Mr. Caldwell was thought out almost at 
the same time that my first stereoscopic 
radiographs were made, but there was no 
time to put it into execution. 

ELinvu ‘lHoMsonN. 

Lynn, Mass., November 16. 





eae 
What Shall We Call it? 


To THE EviToR oF THe ELECTRICAL REVIEW: 

In your issue of November 9 | read the 
article calling for a short name for “wire- 
less telegraphy.” It strikes me that if 
part of the word “arMosphere”—viz., the 
first four letters—were taken it would 
make a nice-sounding word of two sylla- 
bles. Attach to this the last two syllables 
of “telegraphy” and we would have a word 
of only four syllables, defining this art 
or science. This would be three syllables 
shorter than the present. name. 

In my opinion the syllables of the 
word should be as follows: 

At - mog’- ra - phy, 
with the strong accent on the second 
syllable, very similar to “geography.” In 
fact, it would be very parallel to this name 
and sound as well, if not better. The 
pronunciation above given would hold 
good for English-speaking people. ‘The 
Continental people of Europe would pro- 
nounce it, as well as write it, 

At - mo - gra’- phie, 
with accent on the third syllable. 


G. C. Dietz. 
Muskegon, Mich., November 16. 
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A branch of the Elektricitats-Aktien- 
gesellschaft has been established in Milan, 
Italy. A branch has also been established 
in England under the name of the Lah- 
meyer Electrical Company, Limited, with 
$500,000 capital. Branches have already 
been established in Russia and Norway. 
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American Society of Mechanical 
Engineers. 


The forty-fourth meeting of the American 
Society of Mechanical Engineers will beheld 
in New York city from the third to the sixth 
of December. At this meeting a number of 
interesting papers will be read. Arrange- 
ments for transportation have been made 
with the principal railway companies, by 
which those attending the meeting may 
secure the rate of one and one-third fare 
for the round trip, according to the cer- 
tificate plan. Each member is requested 
to register and obtain a numbered badge 
on arrival and then hand his railroad cer- 
tificate to Secretary Hoadley with his 
badge number written thereon. 


American Exhibition in London. 


An exhibition of American products is 
to be held at the Crystal Palace, in Lon- 
don, from May to September, 1902. Mr. 
J. Morgan Richards is chairman of the 
advisory committee. This exhibition is 
designed to demonstrate the immense com- 
mercial development which has taken 
place in the United States during recent 
years. It is said that it will be the largest 
and most important exhibition of exelu- 
sively American products, arts, industries 
and inventions yet seen in England. 

The increase of American exports for 
the past twenty years has been phenom- 
enal. The expansion in the character and 
variety of the trade is perhaps even more 
remarkable than the growth in its volume. 

A number of the best American enter- 
tainments and shows will be added to the 
regular programme of attractions at the 
Crystal Palace during the period of the 
exhibition. It is the intention to engage 
one or more of the leading bands. 

Special juries will be chosen for ad- 
judging the merits of the exhibits and 
awarding the diplomas and medals. Spe- 
cial low rates have been secured for trans- 
portation covering all through charges to 
the exhibition hall. If desired, reduced 


return rates will also be granted. Those 
interested should address Messrs. Alfred 
H. Post & Company, Produce Exchange, 
New York city, for plans and particulars. 
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An exhibition of scientific apparatus 
constructed by the pupils and teachers of 
the London Schoolboard to teach and 
illustrate some of the branches of experi- 
mental science has been held in the Ex- 
amination Hall, at Victoria Embankment. 
In this exhibit are included induction 


coils, motors, voltmeters, galvanometers, 
telegraph transmission instruments, 
Boyle’s tubes, balances and lantern and 
microscopic slides. 











November 30, 1901 
NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXXIX—THE GASES OF THE CATHODE 
STREAM. 

As my object in writing these notes has 
been to make suggestions which might be 
of use to those who make or use X-light 
tubes, I desire to mention some recent ad- 
vances in physics which should be consid- 
cred when attempting to improve the pres- 
cnt forms of apparatus. In previous notes 
| made frequent mention of the impor- 
tant part played by hydrogen in the pro- 
duction of X-light. The presence of this 
vas was determined by its spectrum in the 
cathode stream and in the gas recovered 
from the walls of X-light tubes after long 
use, but since that time Trowbridge has 
-nown, in the course of some great experi- 
iments, accounts of which have been pub- 
lished in the American Journal of Science 
und Philosophical Magazine, that what 
iad always been considered a pure hydro- 
ven spectrum can not be produced unless 
water vapor is present ; therefore, in many 
cases Where I have mentioned hydrogen 
oxygen must have been present also to pro- 
duce the spectrum. This bears in various 
ways on the construction of X-light tubes. 
lor example, it is evident that the various 
methods described for introducing pure 
liydrogen into X-light tubes were partly 
iounded on mistaken theory and may not 
be so desirable as others. 

NOTE CXXX—THE GASES IN THE ‘TERMI- 
NALS OF X-LIGHT TUBES. 

By the light of Trowbridge’s experi- 
ments I have been over my work with 
platinum and palladium cathodes con- 
lirming the previously reported results, It 
is known that these metals do not readily 
combine with gases, though they occlude 
them, and I now suggest their want of 
efficiency as cathodes is partly due to the 
gases being so lightly held by the metal 
that they are soon given off. In the case 
of metals like aluminum and magnesium, 
which have a greater tendency to com- 
bine with gases, these are more firmly held 
and for this bond I have used the term 
amalgamation. On account of the firmer 
nature of this bond, these metals act as 
more lasting storehouses of gas and make 
the life of the tube longer than when the 
cathodes are made of platinum or palla- 
dium. The common gas for which, under 
ordinary circumstances, magnesium and 
aluminum have the greatest affinity is 
oxygen, and as this makes a good tempo- 
rary reviver for an old X-light tube, and 
as its presence in the cathode stream, as 
shown by Trowbridge, is essential to pro- 
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duce the spectrum I found there, amal- 
gamated oxygen is an important source 
from which we derive the particles which 
continue to produce the cathode stream 
after a tube has been in use for hours. 

As Weichert has shown that the cathode 
stream particles have only a thousandth of 
the mass of hydrogen atoms the source 
mentioned would seem sufficient, although 
the proportion of gas to the whole mass of 
the cathode is small. 

NOTE COXXXI—FOCUS OF THE CATHODE 
STREAM. 


In note i, November 30, 1897; note ii, 
December 15, 1897; note vi, December 22, 
1897, it was shown that the focus of the 
cathode stream varied in distance from the 
cathode according to the conditions of 
the tube; reasons for the phenomenon be- 
ing given. In notes iv and xx, tubes were 
shown in which the distance between the 
cathode and target could be varied in 
order to keep the focus of. the cathode 
stream on the target, it having been 
proved that this was necessary to ensure 
sharp definition. With the powerful gen- 
erators, such as _ seventy-six-centimetre 
coils, excited by electrolytic breaks, which 
are now coming into the hands of physi- 
cians, the resistance of an X-light tube is 
quickly lowered unless too much of the 
life of the tube is sacrificed in pumping. 
As a result the definition becomes poor, be- 
cause the focus of the cathode stream 
draws up toward the cathode. To restore 
the definition it is necessary to bring up 
the target to the focus. There is also an- 
other phenomenon which accompanies this 
shortening of the focus. Mr. John 0. 
Heinze, Jr., has stated that the shortening 
of the focus is accompanied by an irregu- 
lar action of the tube, which disappears 
as soon as the target receives the impact 
of the cathode stream focus. He believes 
when the focus has drawn up toward the 
cathode the cathode stream becomes so 
widely divergent before it reaches the tar- 
get that few particles strike. As a result 
most of the particles fail to get discharged 
and therefore create an irregular move- 
ment of the contents of the tube, interfer- 
ing with the normal cathode stream. I 
therefore, again, call the attention of 
physicians to the desirability of using 
tubes with sliding targets. 

NOTE CXXXII—INCREASING THE SIZE OF 
THE CATHODE. 

In former notes it was repeatedly 
pointed out “that the size of the cathode 
should be in proportion to the size of the 
surges.” The surges, in the case of the 
most recent apparatus, are so large that 
the cathodes have reached a diameter of 
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fifty-six millimetres for coils giving fifty- 
six-centimetre discharges. Even this size 


cathode is difficult to insert into a tube, 
and for the full benefit to be derived from 
stronger currents and higher potentials, 
cathodes must be larger. I therefore call 
attention to the desirability of making 
the cathode in two pieces which can be 
inserted separatelv into the tube and held 
in a socket on the end of the cathode 
stem. In this way a cathode 112 milli- 
metres in diameter can be put into a tube 
where the opening is not larger than is 
required for one of fifty-six millimetres. 
New Mexican Railway 

United States Consul Canada sends a 
newspaper clipping referring to a conces- 
sion granted by the Mexican Government 
for the building of a railway from San 
Geronimo (a station on the Tehuantepec 
Railroad, near the town of Tehuantepec), 
to the border of the Republic of Guate- 
mala, with a branch road to the capital of 
the state of Chiapas from the port of 
Tonala, or its immediate neighborhood. 
The clipping reads, in substance, when 
translated : 

The Pan-American Railway Company 
is empowered to construct and exploit for 
a period of ninety-nine years, a railway 
which, starting from San Geronimo, which 
is a station on the National Tehuantepec 
Railway, and passing through Tonala, 
shall terminate at such point on the 
Guatemala border as the department of 
communications and public works shall 
consider most suitable. 

The company is also empowered to con- 
struct a branch, which, starting from 
Tonala or some other point in its imme- 
diate neighborhood, shall reach the city 
of Chiapa de Corso, passing through 
Tuxtla Gutierrez, with the understanding 
that two years are allowed to the company 
to decide as to whether it will build said 
branch, at the end of which period, and 
failing a statement on the part of the com- 
pany of its intention to build, the auth- 
orization shall be regarded as at an end. 

The company must in the first year 
complete at least fifty kilometres and 
eighty in each of the subsequent years, 
completing the main line in six years. 

The gauge of the main line between 
the interior edges of the rails will be 1.435 
metres, but a third rail may be laid, if the 
company sees fit, in order to connect with 
other lines of smaller gauge. 

The tractive power shall be steam, elec- 
tricity or any other system to be approved 
bv the same department. 

No other concession shall be granted, 
for a period of ten years, for the construc- 
tion of lines paralleling either wholly or 
in part the lines comprised under this 
concession, within a zone of twenty kilo- 
metres on either side. 

The government agrees to grant the 
company a subsidy of $12,000 for every 
kilometre of road constructed and ap- 
proved by the department of communica- 
tions and publie works. 
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A New Hydro-Car. 

The illustration shows the hydro-car of 
the American Bicycle Company, which 
made the journey successfully from New 
York to Buffalo in the recent endurance 
test. The run was made without the 
necessity of repairing the carriage at any 
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brakes, one is of the usual hand pattern 
and very powerful, but capable of easy 
adjustment after becoming warm. The 
other is an emergency brake and is oper- 
ated by a foot lever placed in the centre 
of the floor and brought in contact with 
the rear tires, the shoes being shaped so as 
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A New Direct-Current Voltmeter. 

The illustration denoted by Fig. 1 
shows a very neat and compact type of 
voltmeter which is manufactured by the 
Jewell Electrical Instrument Company, 
of Chicago, Ill. 

The meter is of the d’Arsonval type, 





A New Hypro-Car. 


time during the journey or upon its arrival 
at Buffalo. 

This vehicle is one which is said to 
combine accessibility, simplicity, power, 
durability and ease of control. To con- 
struct it many years of thought and severe 
tests have been required. 

The motive power is a double-cylinder 
upright hydrocarbon engine of seven horse- 
power, which uses ordinary stove gasoline 
for fuel. The spark-shaft is enclosed. All 
bearings of the motor are of anti-friction 
metal and are ample enough to avoid ex- 
cessive wearing. 

The carbureter is said to operate in all 
seasons and with all varieties of gasoline. 
The supply of gasoline to the engine is 
controlled by a disc-valve operated by 
suction in the engine. This is adjustable 
to obtain the proper mixture of the differ- 
ent varieties of gasoline and when such a 
mixture is obtained the valve is set and 
does not need any further attention. 

From the motor the power is trans- 
mitted by chain to the countershaft, on 
which are pinions meshing into internal 
gears attached to the rear hubs. There are 
two clutches on this countershaft, one en- 
gages the slow speed and the other the high 
speed. The cooling of the cylinder is 
obtained by water forced through the 
water-jacket by a small pump connected 
solidly to and driven by the engine. These 
ears are furnished with two efficient 


to avoid the risk of tearing or injuring the 
tire. 


— 





Mr. T. Jefferson Coolidge, who was for- 
merly minister to France, has given a fund 
of $50,000 to the Jefferson Physical La- 





Mi 
Fic. 2.—ARRANGEMENT OF THE Two PERMA- 
NENT MAGNETS AND Movine ColL. 
boratory, of Harvard University, for phys- 
ical research. The income is to be ex- 
pended at the discretion of the director, 

Professor John Trowbridge. 


os: —— 





The engineering departments at Leland 
Stanford University have received $50,000 
for new equipment. 


Fie. 1.—A New Drrect-CURRENT VOLTMETER. 


with a coil moving in the field of a per- 
manent magnet. Imported magnet steel 
is used for constructing the magnets and 
they are thoroughly aged before being 
placed in the instrument. The springs 
are made from a special low-resistance 
phosphor-bronze alloy and have an ex- 
ceedingly fine temper. The series coils 
in the voltmeters and the shunts of the 
ampere-meters are made from an alloy 
which is said to have a zero temperature- 
coefficient. This voltmeter has a resist- 
ance of about 120 ohms per volt of scale; 
a meter which can be used for potentials 
between zero and 150 volts has a resist- 
ance of 18,000 ohms. 

In Fig. 2 the arrangement of the two 
permanent magnets and the moving coil 
and connections are shown. This instru- 
ment is rigidly built to withstand the rough 
usage to which such instruments are often 
subjected. It is said to be absolutely 
“dead-beat.” The scale is adjustable, the 
dial being moved by a micrometer screw 
so that in case the index should become 
bent by rough usage it is possible to set it 
to zero by simply turning a milled head 
projecting through the case. 

P 

Courses in mechanical and electrical en- 
gineering have been added to the civil en- 
gineering department of the University of 
Cincinnati. Professor C. W. Marx is the 
head of the engineering department. 
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A New Electric Motor. 
In the accompanying illustration is 
shown a new type of semi-enclosed direct- 
current motor for general power work 
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Electric Railway Track and Street 
Sprinkler. 
In the accompanying illustration is 


shown a street and track sprinkling cart 





A New Etectric Motor. 


embodying several excellent features of 
design. It is manufactured by the 
Milwaukee Electric Company, of Mil- 
waukee, Wis. In designing this machine 
it has been the aim of the company to 
produce something which will meet the 
requirements of the most severe condi- 
tions. All parts are interchangeable. The 
magnetic frame is cast in one circular ring 
without joints. The feet are cast on the 
frame for bolting to a substantial cast- 
iron sliding base, and a forged eye-bolt is 
provided at the top for convenience in 
handling. The pole-pieces, four in num- 
ber, are constructed of cast steel of high 
magnetic permeability. ~ 

The bearings are supported by brackets 
bolted to each end of the magnetic frame 
and are of the self-oiling type and made 
of bronze. They are provided with large 
surfaces to ensure cool running and are 
well lubricated automatically from oil 
wells and revolving rings. This motor is 
furnished with a cast-iron subbase to 
which the magnetic frames are bolted and 
upon which they are free to slide when 
adjusting for belt tension. The arma- 
ture is of the ironclad, coil-wound, self- 
contained type. 

During the construction of these ma- 
chines all parts are subjected to a rigid 
examination and thorough test, and when 
completed each machine is given a full 
load running test of sufficient duration to 
bring it to a maximum temperature. 
Every machine must comply with the 
specifications under which it is sold before 
it is shipped. 


intended for the use of elctrice railways, 
recently built by the Studebaker Brothers 
Manufacturing Company, of South Bend, 
Ind. 
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tained from two rotary pumps, each di- 
rectly piped to a sprinkler head and each 
driven by its own motor. A system of 
levers at each end of the car gives the oper- 
ator perfect control of the apparatus and 
enables him to grade the spray from a fine 
mist for street sweeping to a heavy spray 
for flushing the track or laying dust. The 
sprinkler intended for use on the right of 
way, or for track flushing, is a separate 
attachment, easily accessible by the oper- 
ator, the water pressure for this being 
dependent upon the head of water in the 
tank itself. 

It is believed that the machine will be 
very useful for flushing asphalt or simi- 
larly paved streets. Upon the completion 
of the machine shown a test run was made 
on the Indiana Street Railway Company’s 
tracks at South Bend, and the street ex- 
perimented upon was sprinkled on either 
side of the track, the distance varying at 
will from 15 to 60 feet. The practicability 
of the apparatus was fully demonstrated. 
One of these outfits was recently furnished 
to the street railway company at Colorado 
Springs. 

=> 

A general meeting of the firm of Fel- 
ten & Guillaume Gesellschaft, situated at 
Miilheim-on-Rhine, Germany, was held re- 
cently. The accounts for the eighteen 
months since the company was constituted 
in its present form were presented. Dur- 
ing that period the profits are reported to 
have been about $2,001,545. From this 

















ELEctTRIc RAILWAY TRACK AND STREET SPRINKLER. 


In outward appearance the car re- 
sembles a large vestibule baggage street- 
railway car, and is equipped with the 
necessary motors for its propulsion, con- 
trollers, switches, etc., ready for use. The 
pressure for driving the sprinklers is ob- 


sum two and one-half per cent was allowed 
for depreciation on buildings and twelve 
per cent on machinery. A dividend at 
the rate of ten per cent for the eighteen 
months was declared, which amounted to 
about $1,125,000. 
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Electric Chafing Dishes. 


The electric chafing dishes shown in 
Figs. 1 and 2 are extremely useful and 
convenient appliances combining many 
devices in one. They are manufactured 
by the Simplex Electrical Company, of 
Cambridgeport, Mass. With the chafing 
dish removed, there is available a stove 
for toasting, etc. The food pan may be 
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Fic. 1.—ELEectric CHAFING DIsH. 


used as a stew pan or for similar work. 
With a cutlet pan, frying may be done. 
The water pan is well suited for boiling 
vegetables, or making a soup, and the 
whole is a most complete and perfect arti- 
cle as a chafing dish. 

To operate, a cup of water will be quite 
enough to supply the outer vessel, and if 
no more is used and the pans put in place 





the water will boil in from three to five 
minutes after the current has been turned 
on full. The rate of heat supply can be 
controlled by the switch, and the current 
should be cut off from three to five min- 
utes before the cooking is finished. The 
medium heat is enough for continuing all 
boiling operations. 

The entire absence of heat in the room 
where cooking is done by electricity is 
due to the fact that all of the heat is 
taken up by the food being cooked, and 
what is lost by radiation is so slight as 
to be inappreciable. This feature makes 
the use of small kitchens not only possi- 
ble, but in many cases a positive luxury 
because of the conveniences. 


‘general use of electric 


ELECTRIAL REVIEW 


A large kitchen for the usual family “ 
is only necessary to provide working space 
away from a hot stove and sufficient fresh 
air. With electric cooking there is no 
combustion, and no heating of the atmos- 
phere. Standing within a few inches of 
an oven one could not know that it was 
in operation by any evi- 
dence of heat. It is a 
popular fallacy that the 


heating conveniences is 
expensive. Because the 
articles requiring much 
current are used as a 
rule but such a_ short 
period, the total service 
for a month is not large, 
and experience has dem- 
onstrated that with care 
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on Fifth avenue and one end facing Forty- 
second street, ‘the other end facing For- 
tieth street, that the great public library 
of New York, the Astor, Lenox and Tilden 
foundation, is now being built, and when 
completed will be one of the most beauti- 
ful and attractive buildings in the 
metropolis. It is said that this exact con- 














in use the cost is rea- 
sonable when compared 
with similar operations 
by other methods. 

The chafing dish denoted 
by Fig. 1 is finished with 
pearl beading on the cover 


| 
+ 
| 


SS SSS = 


Ara = 








A y La 
= a ww or an on vu oe om on nm wo = 


—— - ae 


Paw air 
iad 


and heater which makes an Willi ZT 


attractive pattern. Thedish 
shown in Fig. 2 is a new de- 
sign and is nickel-plated. 
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Four Passenger Railroads in Three 
Tiers. 


The subject of the illustration shows 
the remarkable view of four passenger 
railroads in three tiers, one above the 
other, located in the centre of New York 
city. 

With the completion of the Rapid Tran- 
sit Railway, generally known as the un- 
derground railway, there will be 
first, counting from the bottom, 
the underground railway, with 
four tracks running east and 
west through Forty-second 
street ; and next above this comes 
the double-track, Sixth avenue “@& 
surface underground trolley line, 
running north and south ; on the 
same level are the Forty-second 
street lines of the Third avenue 
railway, a double-track, surface 
underground trolley line, run- 
ning east and west; and above 
this, making the third tier of 


lines, is the double-track Sixth avenue ele- 
vated railway, running north and south, 
also soon to be equipped with electricity. 

This famous corner is only two city 
blocks from the Grand Central station 
of the New York Central & Hudson River 
Railroad, and is at the corner of Bryant 
Park, where, in 1858, the great. exposi- 
tion was held in New York in the Crystal 
Palace. It is in this park, with the front 
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Four PASSENGER RAILROADS IN THREE TIERS. 


dition does not exist anywhere else in the 
world except at one spot in London, where 
at the northern end of Black Friar’s 
Bridge there is a duplicate of this condi- 
tion. The illustration presented is from 
the Four-Track News. 
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A New Cable Box. 
In the accompanying picture a new 
marine box, with stuffing box attachments, 
for use with the flexible steel-armored 






A New CaBLeE Box. 


cables of the Sprague Electric Company, 
of New York, is shown. This box is de- 
signed for use in submarine work and all 
other classes of work where the nature of 
the installation requires freedom from 
moisture. It is said to be absolutely air- 
tight. Such a box should have a wide field 
of usefulness in the work for which ‘it is 
intended, as there is a large demand for 
such an article. 
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November 30, 1901 


The American Institute of Electrical 
i Engineers. . 

On Friday evening, November 22, the 
158th meeting of the Institute was held 
in New York city, a meeting being held 
at the same time in Chicago. The sub- 
ject for discussion for the evening was 
“Distribution Systems.” 

The proceedings were opened by Presi- 
dent Steinmetz, who summed up the situ- 
ation presented in large metropolitan areas 
in regard to electricity supply in his usual 
felicitous manner. The first paper of the 
evening was by Mr. Louis A. Ferguson, of 
Chicago, and was entitled “Distribution 
of Electrical Energy in Large Cities.” 
Mr. Ferguson’s paper was largely based 
upon the experience of the Chicago Edison 
Company and contained a vast amount of 
interesting data. It was an argument in 
favor of the direct-current method of sup- 
ply for places presenting the conditions 

, that are. shown inthe metropolitan.dis~ 
'iriet of: Chicago. Mr. Ferguson is* an 
atdent advocate of storage batteries and 
lays great stress upon the value and impor- 
tance of the elevator load for central sta- 
tions. In Chicago this load amounts to a 
very considerable proportion of the total 
output of the plant. Mr. Ferguson closed 
his remarks by saying: “The aim of every 
central station manager should be to strive 
for simplicity and interchangeability in 
his system of generation and distribution, 
avoiding as far as possible multiplicity 
and complexity of methods, building up a 
distribution system which shall be uni- 
versal, thus standardizing the customers’ 
appliances and apparatus throughout the 
city.” 

Mr. Ferguson was followed by Mr. 
Henry G. Stott, who read a paper entitled 
“Locating Faults in Underground Dis- 
tribution Systems.” Mr. Stott described 
the details of an ingenious but very sim- 
ple. method whereby a direct-current, 
whose polarity is reversed every few sec- 
onds by means of a suitable commutating 
device, is sent through the cable and test 
made for short-circuits by means of a 
pocket compass placed on top of the cable 
in the manholes. 

Mr. Stott’s paper was followed by one 
from Mr. Harold W. Buck, of Niagara 
Falls, describing the Buffalo high-tension 
cable distribution system. Mr. Buck’s 
paper contained many interesting points 
which have been brought out by experience 
with handling 22,000 and 11,000-volt cur- 

‘rents at Niagara Falls, and on the trans- 
mission line to Buffalo. The problem as 
worked out there is exceedingly interesting 
and presents many features of great diffi- 
culty. Mr. Buck very clearly explained 
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why it was necessary to adopt three volt- 
ages for the transmission and distribution 
system, and described at length the meth- 
ods for securing independence of the vari- 
ous circuits so that the possibility of dan- 
ger and interruption is reduced to a mini- 
mum. 

The next paper was that by Mr. Charles 
F. Scott, of Pittsburgh, entitled “Alter- 
nating Current as a Factor in General 


Distribution for Light and Power.” Mr.” 


Scott’s paper was a lively and interesting 
contribution to the old-time controversy 
regarding alternating vs. direct current. 
His argument was all in favor of the al- 
ternating current and he brought out with 
great effect the tendency of station prac- 
tice to crystalize around alternating-cur- 
rent methods of generation, even where, in 
some cases, conversion is practised and di- 
rect current supplied to customers’ mains. 


He showed how the tendency has gone so - 


far as practically to standardize the im- 
portant elements of generating stations, 
whether these be for the metropolitan dis- 
tribution of electric light or for railway 
service, so that stations are practically in- 
terchangeable, and to-day the total railway 
and lighting service of such a city as New 
York could be, if necessary, driven from 
one set of bus-bars. 

The next paper was by Mr. W. S. Bar- 
stow, of New York, and was entitled 
“Notes on the Alternating-Current Sys- 
tem of Distribution.” Mr. Barstow 
showed how the initial development of al- 
ternating-current systems was hampered 
by the delay in the appearance of a satis- 
factory single-phase motor. He concluded 
that the requirements to be met, if the al- 
ternating current besides retaining its field 
of transmission and scattered distribution, 
is to enter the compact field of direct-cur- 
rent distribution, are as follows: A stand- 
ard type of motor useful for all classes of 
power service and meeting the same com- 
mercial requirements as the direct-current 
motor of to-day; a universal system of 
supply, requiring no transformers to be 
located on the customers’ premises; some 
apparatus to take the place on the alter- 
nating-current system of the storage bat- 
tery on the direct-current system. With 
these requirements he thought that alter- 
nating current would take the place of 
direct current not only for the supply of 
light, power and heat, but also for trans- 
portation. 


Dr. A. E. Kennelly, of Philadelphia, 
took the floor and made a few remarks 


‘concerning the National Underwriters’ 


code regulations for constant-potential cir- 
cuits of over 3,500 volts. These, he be- 
lieved, could be revised with good effect. 

Mr. Philippo Torchio, of New York, 
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read a paper on ‘‘250-500 Volt Three-Wire 
Distribution for Lighting and Power.” 
This paper was a strong argument for 
this method of distribution and cited the 
experience of the Narragansett Electric 
Lighting Company, of Providence, which 
operates a system of this character and 
which Mr. Torchio believed has fully 
proved the practicability of the system in 
small cities and towns under conditions 
existing in this country. 

Two papers which were on the pro- 
gramme, one by Professor W. L. Robb, 
and one by Mr. W. L. R. Emmett, were 
not read on account of the absence of the 
authors. 

A long and very interesting discussion 
followed the reading of the papers and 
was participated in by Messrs. Gano S. 
Dunn, John W. Lieb, Jr., F. V. Henshaw 
and Arthur Williams, as well as the vari- 
ous authors of the papers, President 
Steinmetz and others. 
=_- — — 

Proposed Combination of Electrical 
Manufacturing Companies. 

A consolidation of several of the elec- 
trical manufacturing companies other 
than the General Electric and Westing- 
house corporations has been under con- 
sideration by interested parties since last 
August. A circular, signed by Mr. George 
W. Young, of the United States Mortgage 
and Trust Company, of New York city, 
inviting companies to consolidate, was sent 
to the Crocker-Wheeler Company, Diehl 
Manufacturing Company, Bullock Elec- 
trical Manufacturing Company, Wagner 
Electric Manufacturing Company, Gen- 
eral Incandescent Arc Light Company, 
Stanley Electric Manufacturmg Com- 
pany, Sprague Electric Company, Helios- 
Upton Company and the American Aron 
Electricity Meter Company and others. 

The proposition was that the companies 
were to submit statements of their assets 
and liabilities,* and gross earnings and 
operating expenses for the previous three 
years, and that then a plan of consolida- 
tion was to be formulated and submitted. 

It is understood that several of the 
companies, after considering the matter, 
decided not to enter the combination. Dr. 
Schuyler S. Wheeler, president of the 
Crocker-Wheeler Company, when seen by 
a representative of the ELECTRICAL RE- 
VIEW, stated that his company would re- 
main outside, and that he believed no com- 
bination would be made. Other com- 
panies, when seen, declined to be quoted 
for publication, some of them favoring 
the combination, others expressing them- 
selves as adverse to it. 

It was proposed to organize with a capi- 
tal of $7,000,000, with a view to building 
up a strong opposition manufacturing 
company to the General Electric and 
Westinghouse organizations. A_ repre- 
sentative of the ELectricaAL REvIEW 
called on Mr. Young this week, but he 
asked to be excused from making any 
statement at the present time. 
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ELECTRICAL REVIEW 


Chicago Electrical Notes. 


(By Our Special Correspondent.) 


HE syndicate in Cleveland which has 
been consolidating the traction 
lines of Ohio is said to have pur- 

chased the three Illinois lines in Lasalle, 
Streater and Ottawa. Interurban lines 
connecting these with other points will 
also be constructed. It is reported that 
$2,000,000 will be spent on these additions 
to the syndicate’s properties. 





At Waukegan, IIl., it is reported that 
another electric line between Chicago and 
Milwaukee is being surveyed which will 
be independent of any traction lines now 
in existence between those points. It is 
said that the line will parallel the North- 
western Railroad on the west, not touch- 
ing Racine or Kenosha. At present there 
is a ten-mile gap in the electric lines be- 
tween Chicago and Milwaukee, owing to 
the fact that some trouble was experienced 
in securing rights of way through the 
town of Kenosha. 





“The telephone manufacturers have 
been heavy buyers of our goods for a num- 
ber of years, but the last twelve months 
have developed a phenomenal trade with 
them,” said the western manager of one 
of the largest copper and brass concerns 
in America last week. “In fact, they 
have been making a regular run on our 
concern, and other firms tell me that they 
have the same experience. Our stock is 
worse broken to-day than I have ever 
known it. It is next to impossible to fill 
orders promptly. A man has to be in the 
telephone business, or one close akin to 
it—as ours is—to get some idea of what 
these Chicago telephone manufacturers 
are doing. The demand for their output 
is simply marvelous and there seems to be 
no indication of a change.” 





Two killed and two score wounded was 
the wreck record on the elevated railways 
of Chicago on November 19, as a result of 
the heavy fog which enveloped the city. 
As soon as the news reached Lasalle street 
there were prophets who predicted that 
there would be some selling of stock on 
account of the damage done, but these 
prophecies came to nothing. Holders of 
stock evidently thought that earnings 
of the lines would not suffer and there was 
no appreciable decline in values on ac- 
count of these accidents. 





It is stated in telephone circles that the 
telephone systems of Elgin, Aurora and 
Joliet will be used as basis for a general 


consolidation for a number of independent 
lines throughout the West and Northwest. 
It is said that the movement is under the 
guardianship of the Interstate Telephone 
and Telegraph Company, of New Jersey, 
which was incorporated earlier in the sea- 
son with a capital stock of $3,000,000. 
This northwestern branch already has 
3,000 instruments in use. 





The sale of the Frank Parmelee Trans- 
fer Company to a body of capitalists: for 
something like a quarter of a million dol- 
lars gives promise to Chicago of a new sys- 
tem of electric passenger and baggage 
buses which will meet all trains and not 
only afford rapid and cheap transportation 
to hotels but to many residence sections of 
the city. It is said that the new syndi- 
cate, which is headed by Mr. John J. 
Mitchell, president of the Illinois Trust 
and, Savings Bank, will have a capital of 
$1,000,000. 





The advisory board of the Chicago 
Automobile Club, having in charge the 
allotment of space for the automobile 
show, which taltes place in the Coliseum, 
in March, held a meeting on November 
15. The meeting developed the fact that, 
although the Coliseum has a greater floor 
space than the Madison Square Garden, 
in New York, the committee is not able 
to furnish exhibitors as much space as 
they would like to have. In fact, it has 
been found necessary to do away with the 
eighteen-foot track which was a feature 
of the show last year in order to give all 
applicants proper space for their exhibits. 
In lieu of this track the annex, which was 
recently finished, will be used for purposes 
of demonstration. 





The Chicago Telephone Company has 
lately been greatly annoyed by vandals 
who have cut the wires of the company on 
some of the long-distance lines south of 
Chicago and have thrown them into the 
drainage canal. This has been done in as 
many as eleven different places. In other 
places, in the city, in order to make the 
detection of the points of interference 
more difficult a fine network of very small 
copper wires has been strung between lines 
at the top of the tall poles, which has the 
effect of putting everybody on this impro- 
vised copper wire circuit in communication 
with one another. These copper wires are 
strung at night and are so small as‘ to 
baffle the eyesight of the linemen, who 
have been obliged to use field-glasses in 
order to locate them. _ 

Chicago, November 23. 
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Views, News 
and Interviews. 


Two or three weeks ago the electric 
lights in Buffalo went out with a wink and 
all the street cars stopped. At the same 
time Lockport and Tonawanda were simi- 
larly afflicted and considerable excitement 
reigned until the trouble was removed. 
It was found that a cat, of the common or 
back-yard variety, had climbed a pole on 
the transmission line, driven thereto possi- 
bly by a dog, and managed to short-circuit 
the 11,000-volt transmission line. The 
cat was killed. 





Too much electricity is responsible for 
the dilemma in which a Parisian barber 
now finds himself. He is a defendant to 
seventeen lawsuits brought by late cus- 
tomers, who charge him with having per- 
manently blued their chins. It appears 
that this barber, whose name is Bontemps 
and whose shop is in the Rue de Cour- 
celles, had invented a quick-shaving ma- 
chine driven by electricity. In some way 
the current got loose, with disastrous re- 
sults to the customers’ chins, and now 
Bontemps rather feels as if his name 
should have been Maltemps. 





The stadiometer. used by Yeoman Ellis 
during the naval battle at Santiago, on 
July 3, 1898, is now in possession of the 
Western Electric Company, of Chicago. 
It will be remembered that Ellis was tak- 
ing the range for Admiral Schley on 
board the Brooklyn when a shell from one 
of the Spanish ships killed him. The in- 
strument was afterward brought to the 
Western Electric Company, of New York 
city, to be repaired, and the manager of 
the company, Mr. H. B. Thayer, gave a 
new one in its place and forwarded it to 
the office of President E. M. Barton, of 
the company, in. Chicago, where it was 
added to the historical collection. 





The other day, at the Sullivan Square 
station of the Boston Elevated Railroad, 
a woman returning with the spoils of a 
shopping expedition dropped a brass cur- 
tain-rod out of a package she was carry- 


ing and, of course, it fell immediately 


across the third rail and running rail at 
the station, causing a short-circuit. The 
curtain-rod went up in a flash of smoke 
and fire, and service was resumed after 


about twenty minutes. The moral of this 


true story,is that it would be wise to pro- 


tect the third rail on elevated railway in- 


stallations from any possibility of a simi- 
lar accident. The attention of the Man- 
hattan Elevated Railway Company’s en- 


gineers is respectfully invited to the above. 
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BrITIsH FirM SEcuRES LARGE CONTRACT— 
The County Council contract for electrical 
tramway equipment in London is said to 
have been secured by a British firm in com- 
petition with a large number of American 
and foreign tenders. 


WIRELESS TELEGRAPHY—The Dominion 
Superintendent of Telegraphs, Mr. D. H. 
Keeley, is said to be satisfied that the Mar- 
coni system of wireless telegraph will prove 
successful for communicating across the 
straits of Bell Isle. 


A New European Caste—The fourth line 
of cable of the Commercial Cable Company 
between the United States and England is 
being laid. The cable steamship Faraday 
has sailed from Waterville, Ireland, for. the 
purpose of laying the cable from, Fayal in 
the Azores Islands. 


MANITOBA ELECTRIC PLant—The Brandon 
Electric Lighting and Power Company, of 
Brandon, Man., has completed its electric 
power station, which is situated on the 
Saskatchewan River; at a point twelve miles 
from Brandon. About 5,000 horse-power 
has been developed. 


PoweER TO BE CHANGED—It is said that the 
entire motive power of the Cincinnati, 
Georgetown & Portsmouth Railway will be 
changed from steam to electricity. This 
road runs from Cincinnati to Georgetown, 
Ohio, a distance of forty-two miles. It is 


capitalized at $500,000, and has a funded’ 


indebtedness of $400,000. 


SPANISH ELectric Ramway AcTIVITY— 
The Tranvia General de Automoviles Elec- 
tricos de Madrid is a Spanish project for an 
electric tramway to be worked on the ac- 
cumulator system in Madrid. Don Jose y 
Hernandez, of Madrid, has asked the 
authorities for a grant of a concession for 
the construction and operation of such a 
system. 


CHINESE TELEPHONE LINES—News comes 
that Baron Masahide, of Tokio, has obtained 
‘rom Director Sheng, of the Chinese Rail- 
way, a concession for the erection of tele- 
phone lines to connect the largest cities of 
China. In the preliminary arrangements it 
is contemplated that China shall furnish 
the funds and the Japanese the experts and 
material. 


South AFRICAN ELEectric Ratway—The 
Camps Bay Tramway. Company, of Cape 
Town, South Africa, is constructing an elec- 
tric traction system about seven miles long. 
About twenty-four motor cars will be placed 
in operation when the work is first completed. 
Mr. Chester P. Wilson, who formerly lived 
in Milwaukee, is the general manager of the 
company. 


CALIFORNIA ELEcTRIC PowerR PLant—The 
syndicate from Scranton, Pa., which has 
completed two large quartZ mills near Hailey 
to handle the ores of the Hailey gold belt 
has decided to expend a large sum of money 
in constructing a power plant at the 
Shoshone Falls on the Snake River. The 
ground was broken recently and the work of 
installation will proceed rapidly. 


Street Raitway SysTteM CHANGES HanpDs— 
It is said that the street railway system in 
Savannah, Ga., will pass under the control 
of the Edison Electric Company of Boston, 
January 1, 1902. A new local company will 
be formed at once which will control the 
lighting plant and street railway system. 
It is understood that Mr. George J. 


Baldwin, of Savannah, will be the president 
of this company. 


ELeEctTRIc PowER TO BE SUBSTITUTED FOR 
SteEaM—The West Kootenay Power and 
Light Company has received the contract 
from the management of the Hall Smelter 
at Nelson, Wash., to install a complete elec- 
tric power plant at an expenditure of many 
thousands of dollars in place of the steam 
plant now used by the company. The work 
of installing the plant will be completed as 
quickly as possible. 


MINING COMPANIES TO BE SUPPLIED WITH 
ELectRic Power—An electric power line 
is being constructed by the Madison Canyon 
Electric Power Company, from Madison 
Canyon to Butte, Mont. It is the purpose 
of the company to furnish power to the 
Butte mining companies within a short 
time. The machinery, which has been in- 
stalled by this company, is said to be capa- 
ble of developing about 5,000 horse-power. 


IoNIAN Eectric Lieut PLaANtT— The 
authorities of Argostoli, a town of about 
10,000 inhabitants in the Ionian Islands, 
have decided to use electric lights for the 
lighting of the town. It is said that a con- 
tract has been made with the Thomson- 
Houston Electric Company for carrying out 
the plans. The Thomson-Houston company 
is reported to have ceded the contract to 
the Hellenic Electric Company, of Athens. 


Paciric CABLE Contract—The Silvertown 
Cable Manufacturing Company, of England, 
has received the contract for the first sec- 
tion of the Pacific cable from the Commercial 
Pacific Cable Company, of which Mr. John 
W. Mackay is president. The company is to 
manufacture and lay the section which ex- 
tends from San Francisco to the Hawaiian 
Islands. It is to be ready in seven months. 
The cost of the cable is said to be $3,000,000. 


SPANISH ELEcTRIC Rattway Activiry—The 
Tramways der Malaga, which owns the lines 
in Malaga, is a stock company with head- 
quarters in Brussels, Belgium. Recently 
an application has been made to the Minister 
of Public Works for permission to change 
the animal traction system into an electric 
line similar to the system now used in Brus- 
sels. Should his consent be granted, it is 
stated that an electric system will be in- 
stalled at once. 


MEXICAN MARKET FOR ELECTRICAL PRODUCTS 
—A good market for American electrical 
products is at present offered in Mexico. 
For the twelve months ending July 1, 1901, 
the exportation of telegraph, telephone and 
electrical instruments and apparatus to 
Mexico from this country is stated to have 
reached $400,000, or $25,000 more than to 
France and $30,000 more than to Germany. 
Projects for purchasing and consolidating 
street railway systems in Monterey for the 
purpose of introducing electric power sys- 
tems are now under way. 


| OBITUARY NOTICES 


Mrs. SARAH ELIZABETH GRISWOLD MorsE, 
the widow of Professor Samuel F. B. Morse, 
who invented the telegraph, died recently in 
Belgium, Germany. She was married to 
Professor Morse in 1848 and was his second 
wife... 


Mr. M. H. Reppine, who was assistant 
superintendent of the Western Union Tele- 
graph Company, died recently at his home 
in Brooklyn, N. Y. Mr. Redding began work 
as a telegraph operator at the office of the 
Magnetic Telegraph Company in Hoboken. 
In 1861 he entered the employ of the Amer- 
ican Telegraph Company. He became chief 
operator for the Bankers and Brokers Com- 
pany in 1865, and later manager and superin- 
tendent of the Metropolitan District. 
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( ELECTRIC LIGHTING | 


GREENPORT, N. ¥.—A $12,000 addition to 
the Greenport Electric Light Plant is nearly 
completed. 


WINCHESTER, TENN.—Good progress is be- 
ing made upon the installation of an elec- 
tric light and waterworks system. 





KNOXVILLE, TENN.—The additional ma- 
chinery is being installed in the extension 
of tne Knoxville Electric Power Company’s 
plant. 


PITTSFIELD, Mass.—The Pittsfield Electric 
Company has enlarged its plant and made a 
number of improvements in its electrical 
equipment. 


JACKSONVILLE, Fta.—A franchise has been 
granted to an ice and power company to 
employ the streets for poles for electric 
lights and power. 


New RocHE te, N. Y.—Mr. E. S. Earsley, of 
Larchmont, has received the contract for the 
wiring of the new power-house of the West- 
chester Lighting Company. 


NEwsurGH, N. Y.—Application has been 
made to the Town Board of Marlboro by the 
Newburgh Light, Heat and Power Company 
to extend its lighting wires through that 
town. 


OsHxKosH, Wis.—Mr. A. E. Thomson, of 
Oshkosh, has been appointed receiver of the 
Oshkosh Electric Light and Power Com- 
— by Judge Seaman of the United States 

ourt. 


McKeesport, Pa.—At the election to be 
held in February the citizens are to vote on 
the issue of $150,000 in bonds, to defray the 
— of erecting a municipal electric light 
plant. 


Mep1a, Pa.—Mr. David Halstead has re- 
ceived the contract from the borough for the 
erection of the poles and the installation of 
the lights for the new municipal electric 
light plant. 


MusKecon, Micu.—The Grand Rapids, 
Grand Haven & Muskegon Interurban Rail- 
way Company has asked the city council 
for a franchise for electric lighting, heating 
and power. 


BRISTOL, TENN.—The plant of the Bristol 
Light and Power Company and the Bristol 
Belt Line Railway Company is to be en- 
larged. The capital stock will be increased 
from $100,000 to $150,000. 


Reapine, Pa.—The Arrowsmith Electric 
Company is to be changed from a limited 
partnership to a corporation. The object of 
the new company will be to construct elec- 
tric light plants, electric railways and to fur- 
nish buildings with electrical equipment. 


PortsMouTH, N. H.—The successor to the 
Portsmouth Gas, Electric Light and Power 
Company, the Rockingham County Light 
and Power Company, has elected the follow- 
ing officers: C. H. Tenney, Hartford, Ct., 
president; W. D. Lovell, Boston, vice-presi- 
dent; F. P.. Royce, Boston, treasurer; A. C. 
Tenney, Boston, secretary; D. F. Burritt, 
superintendent. 


Staunton, Va.—Judge Samuel H. Letcher 
has put the Staunton Light and Power Com- 
pany, the Augusta County Electric Com- 
pany and the City Gas Company in the hands 
of a receiver. Mr. Richard. D. Apperson, of 
Lynchburg, was appointed to the receiver- 
ship, with Mr. Richard P. Bell, of Staunton, 
as his counsel. The motion for the appoint- 
ment of a receiver was made in behalf of 
the bondholders and trustees of the allied 
properties. 


SO SEY OE I 
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ELECTRIC RAILWAYS | 


GEORGETOWN, S. C.—A charter for an elec- 
tric railway in Georgetown has been issued. 


NortH Cui, N. Y.—West of North Chili 
surveyors are engaged in the survey for a 
new electric railway. ‘ 








AMSTERDAM, N. Y.—The lines of the 
Amsterdam Street Railway are to be ex- 
tended to Schenectady. 


Lopr, N. J.—The Saddle River Traction 
Company is pushing the work of construc- 
tion as rapidly as possible. 


DANVILLE, ILt.—The building of an inter- 
urban street railway to connect Danville 
with Hoopeston is being agitated. 


Kutztown, Pa.—The extension of the 
Kutztown & Fleetwood Street Railway Com- 
pany to Temple is being agitated. 


Averers, La.—A large part of the work of 
relaying the tracks of the Algiers & Gretna 
Street Railway has been completed. 


BIRMINGHAM, ALa.—The advisability of 
building a belt line around the city is being 
considered by the Commercial Club. 


Stoux Fats, S. D—The work of con- 
structing the electric railway between Sioux 
Falls and Madison will soon be begun. 


MASSILLON, On1I0—The line of the Canton- 
Massillon Electric Railway Company from 
Massillon to Navarre has been completed. 


NASHVILLE, TENN.—The Railways and 
Light Company of America has gained con- 
trol of the Knoxville Traction Company. 


CoLumMBuUSs, OHt10o—The work of construct- 
ing the Columbus, Worthington & Clinton- 
ville Electric Railway is nearly completed. 


SouTH FRAMINGHAM, Mass.—The power- 
house for the Boston & Worcester Street 
Railway will be constructed in South Fram- 
ingham. 


Batavia, N. Y.—It is expected that work 
will be begun in the spring on the Genesee 
& Orleans trolley road from Batavia to Lake 
Ontario. 


Mo.ine, Itu.—The directors of the Tri- 
City Street Railway Company have decided 
to erect a new car barn near the present 
structure. 


Fiint, Micu.—Messrs. E. O. Wood and 
D. D. Aitken are interested in a plan to 
construct an electric railway between Flint 
and Flushing. 


RoyersForD, Pa.—The Roversford Rail- 
way Company has received a franchise from 
the Royersford town council to construct an 
electric railway. 


San Jose, Cat.—An electric line to handle 
freight and passengers is to be built between 


San Jose and Alviso. Eastern capitalists 


are said to be interested. 


BEAVER, Pa.—Work has been begun by 
Contractor W. H. Coates, in repairing the 
Riverview street car line. Part of the line 
will be practically rebuilt. 


WILLIAMSPoRT, Mp.—The Williamsport & 
Lagonia Railway Company has received a 
franchise for an electric railway between 
Williamsport and Lagonia. 


Brooktyn, N. Y.—An _ extensive addi- 
tion to its headquarters at Clinton and 
Montague streets will be built by the Brook- 
lyn Rapid Transit Railway Company. 


Totrepo, On1o—The Toledo & Northwestern 
Electric Railway. which will extend lines 
into Michigan, has increased its capital 
stock from $200,000 to $350,000. 


LOUISVILLE, Ky.—The construction of the 
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Louisville, Anchorage & Pewee Valley Elec- 
tric Railroad has been completed, and the 
operation of the railway has been begun. 


INDIANAPOLIS, IND.—The Indianapolis 
Southern Railway Company has applied to 
the Board of Public Works for a right of 
way in order to secure terminal facilities in 
the city. 


McKeesport, Pa.—The Real Estate Ex- 
change has announced that a traction line 
will be constructed from Glassport to 
Monongahela, Pa., the rights of way having 
been nearly all secured. 


CINCINNATI, OHI0oO—The Cincinnati Subur- 
ban Traction Company has increased its 
capital stock from $50,000 to $600,000. Mr. 
George R. Schrugham is the president and 
general manager of the company. 


Norwalk, On1o—The line of the Lake 
Shore Electric Railway Company between 
Norwalk and Cleveland is nearly completed, 
the rails having been laid from Ceylon to 
within half a mile of Norwalk. 


Aveusta, Ga.—The construction of the 
railway between Augusta and Aiken is now 
being pushed to completion. The company 
had several delays in making the surveys 
and in getting the necessary material. 


OLATHE, Kan.—The Kansas City & Olathe 
Electric Railway has been granted a charter. 
This railway is capitalized at $1,000,000. It 
is the purpose of the company to build a 
trolley line from Kansas City to Olathe, Kan. 


VattspurG, N. J.—The Essex Cross Rail- 
way, which was recently incorporated, has 
applied to the Common Council for a fran- 
chise. The purpose of the new company is 
to construct a trolley line from East Orange 
to Elizabeth. 


RocHeEstTeER, N. Y.—A company to construct 


and operate an electric railroad between 
Rochester and Syracuse has been organized 
at Syracuse. It is capitalized at $3,000,000. 
It is said that the right of way has already 
been secured. 


WESTERNPORT, Mp.—The Westernport & 
Lonaconing Railway Company has been 
organized by the company which is con- 
structing the electric line between Cumber- 
land, Frostburg and Lonaconing, to extend 
the line to Westernport. 


Fort Smitu, ArK.—Articles of incorpora- 
tion have been filed by the Fort Smith 
Rapid Transit Company, which is capitalized 
at $200,000. The company’s object is to con- 
nect the towns lying in the coal district of 
the county with Fort Smith. 


Newport, R. I.—Those interested in the 
Newport & Bristol Ferry Railway Company 
are attempting to secure a charter from the 
general assembly. They state that if the 
charter is granted orders for building ma- 
terials will be placed at once. 


Jacxson, Micu.—The work of construct- 
ing the dam and power-house at Ceresco is 
progressing rapidly. It is expected that it 
will be finished in time to supply power to 
operate the cars between Jackson and Mar- 
shall when the railway is completed. 


KenosHa, Wis.—The Wisconsin Inter- 
lakes Electric Railway Company has filed 
articles of incorporation. Chicago capital- 
ists are interested in this company for the 
most part. It is formed to connect the lake 
regions of Wisconsin with electric railways. 


DANVILLE, Itu.—The City Council has 
granted a franchise to Mr. Charles M. Cole 
and others to operate an electric interurban 
railway on certain streets in Danville. Mr. 
Cole and his associates propose to construct 
an electric railway between Danville and 
Covington, Ind. 


Leap, S: D.—A franchise for building and 
operating an electric railroad through the 
main street of Lead has been granted to 
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the Burlington Railway Company. This 
road will connect with the Deadwood Cen- 
tral Railway-between Deadwood and Lead 
and continue to the western part of the city. 


MANCHESTER, N. H.—A contract has just 
been closed with the Boston & Maine Rail- 
way by the Manchester Traction, Light and 
Power Company, by which it is to furnish 
power for the operating of the electric cars 
of the Boston & Maine Railroad, which are 
to be run between Concord and Manchester 
and Manchester and Nashua. 


RocHEsTER, N. Y.—The construction of no 
less than six electric railroads out of Roch- 
ester is being agitated. Some of these rail- 
roads have already received franchises from 
the railroad commissioners. The six rail- 
ways are the Buffalo, Niagara Falls & Roch- 
ester; the Monroe County Belt Line; the 
Rochester & Southern; the Rochester & 
Eastern; the Rochester, Elmira & Corning, 
and the Rochester & Syracuse. 


ToLEepo, OH10—The Toledo & Bryan Air 
Line Electric Railway Company has been 
consolidated with the Indiana & Ohio Trac- 
tion Company. By this consolidation it is 
made possible for a car to travel from Erie, 
Pa., to Toledo, Ohio, over the Everett-Moore 
lines from Toledo to Marion, Ind., over the 
lines of the Ohio & Indiana line, and from 
Marion to Vincennes, Ind., over the lines of 
the Union Traction Company, of. Indiana. 


PERSONAL MENTION: 


Mr. W. S. Sisson, secretary of the D. & 
W. Fuse Company, Providence, R. I., has 
been in New York on business connected 
with the interests of the company. 


Mr. E. T. ALDEN has accepted the position 
of electrical superintendent at the Sche- 
nectady Locomotive Works. Mr. Alden has 
been in the employ of the General Electric 
Company for some time in the testing de- 
partment. 


Mr. C. T. YERKES is reported to have left 
London and sailed for New York on the 
Kronprinz Wilhelm. Mr. Yerkes is said 
to have stated that his object in coming to 
this country is in connection with the un- 
derground transit construction in London. 














Mr. Georce H. Watsrince, who is the vice- 
president of J. G. White & Company, has 
returned from Porto Rico where he went 
in connection with the San Juan electric 
traction system, the contract for the con- 
struction of which was awarded to his com- 
pany. . 


Mr. J. F. BLAUVELT, general agent of the 
New England Butt Company, of Providence, 
R. I., was a New York visitor last week. 
His company is probably the largest in the 
world engaged in the manufacture of ma- 
chinery for covering electric wires. It sup- 
plies a large export trade. 


Proressor J. WILLARD Gisss, of Yale Uni- 
versity, has been awaraed the Copley Medal 
of the Royal Society for his contributions 
to mathematical physics. The awarding of 
this medal is a great honor, as it is only con- 
ferred upon those’ who have accomplished 
work of extraordinary merit. 


Mr. Puittre J. MARKMANN is to be the 
mechanical engineer of the Louisiana Pur- 
chase Exposition Company’s Department of 
Works. He will plan the construction de- 
tails of the company’s large exhibit build- 
ings. Mr. Markmann was born in Germany 
and was graduated from the high school at 
Mannheim-on-the-Rhine. after which he com- 
pleted a course of civil engineering at the 
Polytechnic Institute of Stuttgart. He came 
to America in 1882 and located in Chicago. 
In 1894 Mr. Markmann opened an office as 
structural and mechanical engineer, where 
he has designed many of the large build- 
ings which have been constructed in Chi- 
cago during the last few years. 
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(ELECTRICAL SECURITIES 


While the stock market was somewhat 
irregular during last week there has 
been an underlying strength which at the 
close of the week left the stocks one or two 
points higher than the previous week. There 
was considerable exportation of gold and 
the cessation of this movement is supposed 
to have had its influence in strengthening 
the stock market. The money market has 
been comparatively easy and it is estimated 
that a large sum, probably $5,000,000, will 
be transferred to this point from California 
within a week on account of the gold from 
the Klondike and Australia. The total dis- 
bursements of the United States Treasury 
for bond purposes since the first of the month 
have exceeded $12,000,000. It is said that 
now there is no longer any danger of a 
stringency in the local money market, at 
least until after the first of the year, and 
there are numerous predictions of a “bull” 
market now that the large railroad interests 
on the West and Northwest have reached an 
amicable understanding. 

There was considerable advance in all the 
local. .traction...interests,. the Manhattan 
Elevated and Metropolitan companies scor- 
ing a rise of several points. 

The clearing house banks closed the week 
with a surplus above legal requirements of 
$14,486,925, an increase of $4,383,100 over 
the previous week. 





ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 23. 


New York: 


Closing. 
PIPOOM IGT Re. Pe oss eee hee detente 6714 
CA oes sere eee eeSees siete 220 
Cet es oo oles nile eek is spin o wee 261 
EMME octet: nc Cea cae ote wainew ns 135% 
WN hee Was ccc eclecwensee-eaes 168% 
Mings Co; Wlee. 22... ce ciecicccase 188 
N.Y. Gn. de. FOL COs. i i eciciccs 166 
Telep., Wel. @& CME CO. 5685 gcse cs 6% 


The bondholders of tne Electric Vehicle 
Company voted to change the agreement un- 
der which the bonds were issued to meet the 
conditions that have developed by the busi- 
ness so as to release a certain amount of 
securities and cash for working capital. 
There are $1,675,000 of bonds. The mort- 
gage under which these bonds were issued 
is aated May 1, 1901. The head offices of the 
+ asad have been removed to Hartford, 

t. 


Kings County Electric Light and Power 
Company (Brooklyn, N. Y.) has declared 
the usual quarterly dividend of 1% per cent, 
payabie December 1, 1901. This company is 
said to be in a highly prosperous condition 
with net earnings ranging from 18 to 20 per 
cent. A. N. Brady is president and A. M. 
Young and Wm. Berri, vice-presidents. 

The stock of the General Electric Company 
was in demand and was quite strong. There 
is a revival of the rumors that a large stock 
dividend will be declared, some placing the 
estimate as high as 50 per cent. It is also 
claimed that there will be a cash dividend 
at the same time. This could not be con- 
firmed through the company’s officials, how- 
ever. 

The Boston & New York, the Knicker- 
bocker and Massachusetts Telephone com- 
panies have been absorbed by the Telephone, 
Telegraph and Cable Company .of America, 
and they will hereafter pe operated as one 
company, eliminating local organizations. 


Boston, November 23 : Clo-ing 
Bae Selene POR 6 oie ky asec hae 160 
eos oe Se rea sbrence ds aces 23 
WOW Cinte, “EON. cei cece tees ccseuss 200 
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ee See ere 94 
a ere 70 
pa | Nr eee eres 246 


The gas and electric light commissioners 
have authorized the Edison Electric Illumi- 
nating Company of Boston to issue 7,500 
new shares at $200. 

It is said that the report of the audit com- 
mittee of the Erie Telephone and Tele- 
graph Company will soon be made and that 
a reorganization will be the result. It is 
predicted in Boston that before long there 
will be a practical transfer of the control 
of the company to the Bell interests. About 
21,000 shares of the capital stock of this 
company is owned by the Telegraph, Tele- 
phone and Cable Company, which is an- 
tagonistic to the Bell interest. 


Chicago, November 23 : Closing 
Central Uniew TO. . ......cccccces 40 
Chicago Edison Light............ 158 
CE Ro ac pce eicle vececcece 250 
Natiqnal Casnem. .. .. ccc ccccess 20 
National Carbon pf.......s..<s. 8214 
We RE eos oe hcceaeccisesaeclae 11 
Wie Re es io cose tcccse weeds 51 
Metroporitan Bib... ccc cccccecece 91 


The appeal of the Union .Traction Com- 
pany, of Chicago, asking for an injunction 
restraining the State Board of Equalization 
from assessing its property was dismissed 
last week on the ground that the Federal 


.Court had no jurisdiction. This is consid- 
“ered a blow at the traction interests of Chi- 


cago. 

A statement sent out by ‘President Sabin, 

of thé Central Union Telephone Company, 
shows the gross revenue for January, 1901, 
to have been $192,889, while that for August, 
1901, was $220,435. The number of sub- 
scribers to the system at the end of October 
was 91,485, a gain of 16,144 subscribers since 
Mr. Sabin assumed the presidency in April 
of this year. 
It is understood that arrangements are 
being made for the sale of an additional 
$5,000;000 of the 4 per cent bonds of the 
Northwestern Elevated. This would bring 
the outstanding issue of these bonds up to 
$15,000,000. 

The Detroit United Railway directors have 
declared the regular quarterly dividend of 
1 per cent, payable December 2. An issue 
of $35,000,000 41%4 per cent bonds has been 
authorized by this company. No part will 
be issued for some time. 


Philadelphia, November 23 : Closing. 
Blec. Co. of America............ 7 
Pitladetphia  Wlee. . 2.0.05 cccccesis 5% 
ee Oe 32% 
WO 39 eC ee ee eee 117% 
WeeNGer ION PIE, Os ese cot cwicnann 57 
pL See re 57 


Union Traction was particularly strong 
during the week, advancing from 30 to 33%. 
It is‘supposed that the management has in 
view a plan which will do away with the 
assessment feature of this stock and it is 
thought that this is one of the reasons, be- 
sides excellent earnings, for the strength of 
the shares. 


( AUTOMOBILE NOTE | 


AUTOMOBILES FOR PosTaL WaGons—A con- 
tract has been made by the Republic Motor 
Vehicle Company, of Minneapolis, Minn., to 
furnish five electric postal wagons to be 
used in that city from January 1, 1902, to 
June 30, 1903, at a contract price of $17,- 
312.85 per year. The motors to be used will 
be four horse-power and have a capacity of 
from twelve to fifteen horse-power overload. 
The bodies are about eight feet long, the 
top is of solid wood with a canopy and dash 
in front to protect the driver. The car- 
riages in front and rear are to be protected 
with heavy gratings securely locked. These 
vehicles will weigh 2,200 pounds and have a 
capacity of not less than 1,000 pounds of 
mail. 
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Scotssporo, TENN.—Mr, W. L. Moody is 
erecting a telephone line. 


GREENFIELD, Mass.—The lines of the Heath 
Telephone Company are being extended. 


AtTon, Itru.—The lines of the Central 
Union Telephone Company are to be ex- 
tended. 


BELGRADE, Me.—An extension to Belgrade 
is being built by the Dirigo Telephone Com- 
pany. » 


MaRcus, Towa—The work of installing a 
new rural telephone line in Amherst Town- 
ship has been begun. 


JOLIET, Itt.—Large improvements at an 
expense of $100,000 are being considered 
by the Chicago Telephone Company. 


SoutH EpmeEston, N. Y.—The lines of the 
Wharton Valley Telephone Company are be- 
ing extended to South Edmeston. 


WitmineTon, N. C.—A telephone line from 
Wilmington to Old Brunswick is to be built 
by the Interstate Telephone Company. 


BETHANY, N. Y.—It is said that the farm- 
ers are planning to combine and build a 
telephone line from Batavia to Bethany. 


LITTLE WASHINGTON, OHIO—A new line to 
Little Washington has just been completed 
by the Central Union Telephone Company. 


Lockport, N. Y.—An exchange building 
is soon to be erected by the Bell Telephone 
Company. It will be a three-story structure. 


PETERSBURG, VA.—Preparations are being 
made by the Mutual Telephone Company to 
install about 7,000 feet of new cable wires. 


ARMSTRONG, ILL.—Coon Brothers, of Ran- 
toul, have bought the telephone lines in 
Potomac, Armstrong, Collison and New- 
ton. 


CaNnEeY, Kan.—The construction of the line 
of the National Telephone Company from 
Caney, Kan., to Collinsville, I. T., has been 
begun. 


CARBONDALE, Itt.—A franchise has been 
granted by the Board of Supervisors of Jack- 
son County to the Economic Union to use 
the highways for an independent telephone 
system. 


West Superior, Wis.—The People’s Tele- 
phone Company has made large improve- 
ments and secured some long-distance con- 
nections. 


CHATTANOOGA, TENN.—A long-distance tele- 
phone line from Chattanooga to Huntsville 
is to be constructed by the Bell Telephone 
Company. 


Avon, Mass.—The selectmen have granted 
a franchise to the Southern Massachusetts 
Telephone Company to lay wires under- 
ground on some of the streets. 


CoLoRADO SPRINGS, CoLt.—The new tele- 
phone exchange of the Colorado Telephone 
Company has been opened for business. It 
is equipped with modern appliances. 


Etwoop, Inp.—The city council has granted 
a franchise to Mr. George W. Beers and his 
associates of the Anderson Telephone and 
Telegraph Company to construct and oper- 
ate a telephone system. 


DANVILLE, Pa.—The Juniata & Susque- 
hanna Telegraph and Telephone Company 
has sold its line from Selinsgrove to Lewis- 
ton, a distance of about 260 miles, to the 
United Telephone and Telegraph Company. 


WENoNA, ILtt.—The Wenona Telephone Ex- 
change, which was constructed and oper- 
ated by Mr. Mark Gantz, has been sold to 
Mr. Frank Ames. «It is said that the new 
owner intends to overhaul the system and 
put in a large amount of new cable. 


TELEPHONE AND TELEGRAPH } 


‘ 
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( INDUSTRIAL ITEMS } 


WARREN ALTERNATORS form the subject of 
a highly artistic publication by the Warren 
Electric Manufacturing Company, of San- 
dusky, Ohio. This beautiful book contains 
very little reading matter, but is illustrated 
with sumptuous engravings of Warren ap- 
paratus. 





THE CENTRAL ELEctTRIic Company, of Chi- 
cago, is compelled to carry a large stock of 
Okonite wire for telephone work, as well as 
Okonite wires and cables for lighting pur- 
poses, in order to supply the demand for this 
material which has increased _ steadily 
throughout the West and Southwest. 


Tue ELectric APPLIANCE Company, Chi- 
cago, Ill., publishes a monthly entitled The 
Electrical Trade, devoted to electrical inter- 
ests of the South and West. A recent issue 
contains a group picture of President Low, 
of the Electric Appliance Company, and his 
staff of salesmen, comprising a bright and 
handsome group of young electrical men. 


THE GESELLSCHAFT FUR ELEKTRISCHE IN- 
pustRIE, of Karlsruhe, Germany, has pro- 
duced an elaborate trilingual catalogue of 
its electrical manufactures, both direct and 
alternating-current machinery. The cata- 
logue is bound in violet cloth with an orange 
and black poster design in the front cover 
calculated to attract attention at long range. 


THE AMERICAN ENGINE CoMPANY, Bound 
Brook, N. J., announces that it received on 
November 20 the gold medal awarded by the 
Jury of Awards of the Pan-American Expo- 
sition, for the company’s American-Ball 
duplex compound engine. The officials of 
the company, very properly, are well pleased 
over this recognition. 


THE SIMPLEX ELECTRICAL CoMPpaANy, of 
Cambridgeport, Mass., has prepared for dis- 
tribution a very complete catalogue of elec- 
trical heating apparatus. In this catalogue 
is described its apparatus for electric cook- 
ing, including portable stoves, ornamental 
stoves, chafing dishes, electric ovens, etc. 
The company’s line of flat irons, electrically 
heated rolls, curling heaters and soldering 
irons is also described. 


J. H. Bunnett & Company, of New York, 
have issued a very elaborate and complete 
catalogue and price list of their electrical.sup- 
plies. In it their electric railway appliances, 
telegraph, telephone and electric light sup- 
plies are described. This catalogue should 
be of great service to those who are con- 
templating the purchase of such apparatus. 
The same company have also issued a neat 
pamphlet describing their telephones and 
accessories. 


THE VARLEY DupLeEX MAGNET COMPANY, 
Phillipsdale, R. I., has issued an elaborate 
catalogue setting forth the merits of its 
products. In this catalogue a number of 
different types of electromagnets and coils 
are described, included among which are 
switchboard magnets, ringer magnets, sole- 
noid windings, induction coils, spark coils 
and many other different styles of coils and 
magnets. This catalogue should prove of 
interest to all practical electrical men. 


THE MANUFACTURERS’ ADVERTISING BUREAU, 
of which Mr. Benjamin R. Western is the 
originator and proprietor, gives evidence of 
its prosperity by extending its accommoda- 
tions at its old-time location, 126 Liberty 
street, New York. The new offices have 
greatly increased facilities which has be- 
come necessary by the growth of the bureau’s 
business since its establishment in 1877. The 
Manufacturers’ Advertising Bureau is the 
representative of many of the leading manu- 
facturing concerns of this country as well 
as Europe, some of which have been its 
clients for twenty years. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
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Boston, Mass., has prepared a very unique 
Christmas gift along educational lines. By 
this plan an opportunity is afforded for an 
employer to present at a nominal cost to 
any deserving young wage earner a scholar- 
ship in one or more of the following courses: 
Mechanical, stationary, locomotive, textile 
or marine engineering, mechanical drawing, 
heating, ventilation and plumbing. A fea- 
ture of this scholarship plan lies in the fact 
that a reference library of engineering prac- 
tice, which comprises 2,800 quarto pages 
bound in five handsome leather volumes, will 
be given outright to all December recipients 
of these scholarships. 


BuLLocK MACHINERY FoR CANADA—Another 
large three-phase alternating-current gener- 
ator is being shipped from the Bullock plant 
at Norwood, in this instance for Canadian 
enterprise. It is to be installed in the plant 
owned by M. P. Davis at Shieks Island and 
is rated at 1,350 horse-power. The work has 
been under the supervision of Messrs. Prin- 
gle & Son, of Montreal, and Mr. F 
Leonard, Jr., of the firm, in conjunction with 
Mr. Charles E. Taylor, managing engineer 
for the purchaser, have just completed the 
tests and pronounced it a machine of 
superior excellence. The normal operating 
speed of the machine is 180 revolutions and 
it is to be direct-coupled to a Hamilton 
water-wheel. In the official test, the dynamo 
was operated for a short period at fifty per 
cent over speed at which time the peripheral 
speed reached the terrific rate of 10,400 feet 
per minute or more than twice as fast as the 
best railroad trains run. The Bullock com- 
pany’s works are crowded with orders for 
large machines, and necessary extensions to 
the plant are now being made. 


I. P. Frink, 551 Pearl street, New York, 
who makes a specialty of lighting store in- 
teriors, showwindows and showcases, re- 
ports the following prominent stores as hav- 
ing recently adopted his special patent win- 
dow reflector, which is so well and favor- 
ably known to the trade: Houston & Hen- 
derson, Boston, Mass.; Lewis Dry Goods 
Company, Butte, Mont.; Schuette Brothers, 
Manitowoc, Wis.; Simon Clothing Company, 
Des Moines, Iowa; The Church-Dodge Com- 
pany, Troy, N. Y.; L. B. Ogilvie & Company, 
Paducah, Ky.; Marshall & Ball, Paterson, 
N. J.; Browning, King & Company, Cin- 
cinnati, Ohio, and their new Fourth avenue 
store, New York; Adams Dry Goods Com- 
pany, New York; Simpson, Crawford & 
Simpson, New York; and the showcases of 
Joseph H. Bauland Company, and art de- 
partment of Frederick Loeser & Company, 
Brooklyn, N. Y. Mr. Frink is always glad 
to answer any question on the lighting sub- 
ject, and his catalogue of the above special- 
ties is a practical help in estimating on this 
class of work. 


Tue THRESHER ELECTRIC COMPANY’s New 
York office has lately been installing a large 
quantity of apparatus for electric lighting 
and motor work in greater New York and its 
vicinity. Among the new installations may 
be mentioned that at the Pabst Hotel, con- 
sisting of two 100-kilowatt, one 75-kilowatt 
and one 30-kilowatt 125-volt direct-coupled 
generators for electric lighting. At the es- 
tablishments of the Eppens, Smith & Wie- 
man Company, at Warren and Washington 
streets, New York city,there have been in- 
stalled one 75-kilowatt and one 50-kilowatt 
250-volt direct-coupled machines, and eleven 
motors aggregating 80 horse-power. In the 
establishment of Messrs. William Vogel & 
Brothers, in Brooklyn, the Thresher com- 
pany has just put in a 30-kilowatt lighting 
generator direct-coupled to a Nash gas en- 
gine. this unit being thought to be one 
of the largest gas-engine units in greater 
New York. At the same place motors aggre- 
gating 35 horse-power have been installed. 
At the Hotel Barton, in Washington, D. C., 
the company has put in a'25-kilowatt direct- 


coupled machine and an emergency unit- 


consisting of an 8-kilowatt direct-coupled 
machine, together with the switchboards 
and control apparatus for both. 
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| NEW INCORPORATIONS 


Detroit, Mich.—The United States Scenic 
Railway and Construction Company. $250,- 
000. 


Marion, Itt.—Coal Belt Electric Railway 
Company increased its capital from $100,000 
to $300,000. 


LonE Oak, TEx.—The Citizens’ Telephone 
Company. $4,000. Incorporators: W. G. 
Patterson and others. 


Cuicaeo, Itu.—Gillett Light Company. 
$50,000. Incorporators: Charles Randolph, 
Edward Kahn and others. 


IrHaca, N. Y.—Ithaca Light and Water 
Company. $400,000. Directors: G. S. Shep- 
ard, T. W. Summers and others. 


Marton, Int.—The Corn Belt Electric Rail- 
way Company has increased its capital stock 
from $100,000 to $300,000. 


JERSEY City, N. J——American Town Light- 
ing Company. $1,000,000. Incorporators: 
J. J. Daly, E. B. Ware and others. 


Houston, Tex.—Williamson County Tele- 
phone Company. To operate a telephone 
system in Williamson County. $100,000. 


OnEIpA, N. Y.—The Madison County Gas 
and Electric Company. $200,000. Directors: 
G. S. Sheppard, J. A. Underwood and others. 


MANSFIELD, OH10—The Mansfield, Savannah 
& Wellington Electric Railroad Company. 
— its capital from $100,000 to $1,500,- 


New York, N. Y.—Electric Furnace Com- 
pany, to manufacture carbide and potash. 
—" Directors: T. Davis, T. Seelye and 
others. 





KENOSHA, W1s.—The Wisconsin Inter-Lake 
Electric Railway Company. $25,000. . Chi- 
cago and western capitalists comprise the 
corporation. 


St. Louis, Mo.—The Carbon Light Com- 
pany. $25,000. Among the men interested 
are Messrs. John P. Barnes, John H. Lucas 
and William T. Johnson. 


Aveusta, Mr.—wWilliams Electric Manu- 
facturing Company. $500,000. To deal in 
electrical inventions. Mr. Frederick Will- 
iams, of Medford, Mass., is president. 


Aveusta, Mr.—Munder Electric Company. 
$50,000. To manufacture electrical appli- 
ances and supplies. Mr. Charles F. Munder. 
of Springfield, Mass., is president and 
treasurer. 


Des Mornes, Iowa—Iowa Town Lighting 
and Fuel Company. $25,000. To establish 
heating and lighting plants for individual 
consumers. Incorporators: J. S. Emery, W. 
E. Emery and others. 


INDIANAPOLIS, INpD.—Lafayette & Indian- 
apolis Rapid Railway. $250,000. To build 
and operate an interurban line between 
Lafayette and Indianapolis. Directors: H. 
A. Taylor, W. C. Mitchell and others. 


Aveusta, Me.—Crest Manufacturing Com- 
pany. $50,000. To manufacture gas, oil. 
electric and other engines, vehicles, etc. 
Mr. I. H. Davis, of Boston, is president; Mr. 
E. D. Mullen, Cambridge, Mass., treasurer. 


PittspurcH, Pa.—Ruth Street Railway 
Company. $12,000. To build two miles of 
road. Duquesne Heights Street Railway 
Company. $18,000. To build three miles of 
road. Mr. George W. Wilson, of ne 
is president of both companies. 


TRENTON, N. J—The New Jersey & Penn- 
sylvania Traction Company. $1,000,000. To 
construct and operate trolley lines. In- 
corporators: Charles M. Bates, Lewis L. 
Dunham and Jilson J. Coleman. The in- 
corporators are said to be closely connected 
with what is known as the Johnson trolley 
syndicate. 
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List of 
Electrical 


Patents 
Issued Last Week 








McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD-DRAWN 
COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 1g Franklin St., Newark, N. J. 








[Specially reported for this journal by E. S. 
Duvall. solicitor of patents, and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each.] 








‘IssUED NOVEMBER 19, 1901. 


686,729 Brush-holder for dynamo- 
electric machines ; G. Heidel, St. Louis, 
Mo.—A socket adapted to receive the 
brush, spring-controlled slide rods 
rockingly mounted in said socket, arms 
carried by said rods, and adjustment 
screws mounted in said arms adapted 
to bear against said brush. 

686,785 Adjusting device for elec- 
tric igniters for explosive motors; C. 

Jeffrey, Chicago, Ill. 

686,739 Electric railway; F. Kle- 
peiko, Gretafalls, Mont. 

586,768 System of electrical propul- 
sion for railway or other cars; G. J. 
Scott, Philadelphia, Pa.—An electric 
motor, a dynamo mounted on the shaft 
thereof, one member of the dynamo 
being fast and the other member loose 
ou said shaft, and means for connecting 
the field-magnet coils of the dynamo in 
series with the motor coils and for dis- 
connecting the same, without in either 
case interrupting the current passing 
through the motor. 

686,780 Propelling and steering of 
bouts; M. J. Steffens, Chicago, Il. 

686,782 Electrical heater for de- 
veloping and fixing inks on manu- 
scripts; E. M. Thompson, Indian- 
apolis, Ind. 

686,832 Electric conducting cable ; 
J. D. Peachey, Newark, N. J 

&86,835 Magnetic separator for ore 
or concentrates; M. Ruthenburg, 
Philadelphia, Pa. 

686,836 Electric furnace ; M. Ruth- 
enburg, Philadelphia, Pa.—Opposed 
tubular electrodes formed of magnetiz- 
uble metal, means to supply the mate- 
rial to be treated through said elec 
trodes, and means to magnetize the 
respective electrodes. 

636,856 Dynamo-electric machine ; 
W. Langiee- tovien, Surrey, England. 

586,859 Electric generator and dis- 
tributor for medical treatment ; E. L. 
Madden, Kanawha, Iowa. 

686,862 Electric railway; J. F. 
Munsie, Brooklyn, N. Y.—Comprises 
a series of contacts or concentrators, 
each having an upwardly extending 
portion adapted to receive a pair of 
collector shoes or brushes on opposite 
sides thereof during the transit of a 
car over the same, a supply-conductor, 
and means for closing the circuit of 
said conductor with said contacts or 
concentrators during the transit of the 
car. 

686,886 Separator for storage bat- 
teries; R. N. Chamberlain, Depew, N.Y. 

686,889 Magnetic separator ; H. M. 
Daggett, Philadelphia, Pa. 

686.892 Automatic telephone sys- 
tem; E. A. Faller, Baltimore, Md.—A 
plurality of subscribers’ lines leading 
into said exchange, a plurality of cord- 
circuits and automatic means for con- 
necting said subscribers’ lines and cord- 
circuits, 

(Continued on page 33.) 





work. List of schools using it 
mailed on application. The method of its use de 
scribed in a circular just issued. 


L. E. KNOTT APPARATUS CO., 


storage 


16 Ashburton Place, - - BOSTON, MASS. 


** BOSTON” AUTOMATIC. 


THE “ BOSTON” 
| AUTOMATIC BURNER 


The favorite of all first- 
class Electricians and is 
acknowledged by all to be 
the only reliable auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 








MANUFACTURED BY 


Beston Electric Co. 


29 Harrison Ave. Extension 


BOSTON “BOSTON”? MECHANISM. 











ELECTRIC HEATING APPARATUS 


All Kinds for All Purposes 
Co. 


Hadaway Electric Heating and Engineerin 
107 Liberty Street, NEW YORK 
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PATENTS. 


Twenty years’ continuous practice with 
the Western Union Telegraph Company, 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company, Postal Telegraph-Cable 
Company, and other electrical companies. 


Correspondence and interviews solicited. 
W. B. VANSIZE, 263 Broadway, N. Y. 
Solicitor and Expert. 








PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 


My office close te U. S. Patent @ffice. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book ‘* How to Obtain Patents,’’ etc., 
sent free. 


E. Cc. SICCERS, 
918 F St., N. W.. WASHINGTON, D. C. 
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PARSELL & WEED, 
MODE XZ. MAREE RS. 


Electrical Experimental and Fine Tool Work 
Write for Booklet. 


The Franklin Gas Engine Sets of Castings and Material ; 
Complete Engines. Write for Gas Engine Circular No. 2. 
Madison Square. 


ed Parts and 
Telephone, 156 


THE FRANKLIN MODEL SHOP, 
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129-131 West 3ist Street, New York City. 
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CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48? FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


Orders promptly filled from 
large stock on hand Highland Park, Conn. 


Correspondence solicited 








BM al-me -1-1-) ae Wao 
Lamp Made 


 STELLARC” 


JOHN A. HAMBLIN 
12 Beverly St., Providence, R. I. 




















WTENTS cen 


—_—_ 


EDWARD S. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 


Patent lawyer, 


American and Foreign Pateats 
Secured Promptly. Moderate Fees. 


Infringement Suits. Interference Cases. 

Opinions on Scope or Validity of Patents. 

Expert Examinations of Patent Office 
Records. 


Abstracts of File Wrappers of Applications 
before Patent. 
OFFICES: 
LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WaSsHINCTON, D.C. 





IMPERIAL ARC LAMPS Enciosed tong 


burning, 
for both alternating or direct current. Adapted for 
inside or outside use. Simplicity of design and 
elegance of finish embodied in its construction. 
The prices will interest you.... 


EDWIN |. WILLIAMS, 18-20 E. 42d St., New York 


See Evectricat Review oF Nov. 9. 


























Agent for EsTABLISHED 1880. Highest 
ie GEO. H. BENJAMIN, M.E., Ph.D. J 9 
Inited States 48 BROADWAY, N. Y. References. 
and Foreign Specialty: The preparation of specifications tor 
patents requiring an expert knowledge of the arts 














J. Wm. Middendorf, Pres. A. H. Rutherfoord, Treas. 
R. Lancaster Williams, Vice-Pres. Howard P. Page, Sec’y and Auditor’ 
E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Executive Orrices, ConTINENTAL Trust BipG., BALttTimorg, Mp. 


Finances, Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


CoRRESPONDENCE SOLICITED 
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(Continued from page $7.) ‘sAll about the Telephone”’ 
686,918 Automatic circuit-breaker ; 


H. P. Ball, New York, N. Y.—Con- 
tact blocks, a reciprocating bridge 
device, an independent pivoted lever, 
a resiliently supported carbon contact, 
and a carbon contact carried on the 
end of the independent lever. 

686,925 Party-line selector system ; 
T. C. Drake, Malta; Ohio. 

686,941 Bonding plug; W.S. Jones, 
Chicago, Il. 

686,942 Electric servomotor ; P. M. 
Le Hegarat, Paris, France. 

686,973 Railway-crossing signal ; 
B. A. Karr, Council Biuffs, Iowa. 

686,974 Railway signaling device ; 
L. C. Karr, Council Bluffs, Iowa. 


687.008  Toll-collecting machines 
for telephones; W. A. Foss, Cleve- 
land, Ohio. 


687,042 Anti-hunting device ; A. D. 
Lunt, Schenectady, N. Y. An anti- 
hunting device for synchronous alter- 
nating-current dynamo-electric ma- 
chines, comprising a mass of metal 
surrounding a pole-tip of the machine 
to which it is applied. 

687,044 Rheostat; F. Mackintosh, 
Schenectady, N.Y.—A rheostat having 
a length of resistance wire bent back 
and forth upon itself, and mounted 
between insulated heat-conducting 
plates, a number of bends of the wire 
being permitted to project from the 
edges of the plates and contact-studs 
connected with said bends. 

687.048 Transformer; W.S. Moody, 
Schenectady, N. Y. 

687,050 Indicating instrument ; T. 
F. Mullaney, New York, N. Y.—In a 
synchronizing device, the combination 
of two voltmeters arranged so that the 
needles of both move in proximity to 
each’ other, and means for relatively 
adjusting the position of one volt- 
meter-needle with respect to the other. 

687,053 Magnetic separator; R Mc- 
Knight, Philadelphia, Pa. 

687,060 System of motor control ; 
C. L. Perry, Schenectady, N. Y.—A 
system for controlling the operation of 


(Concluded on page 40.) 





WANTED-—SEVERAL PERSONS 
of character and good reputation in each 
state (one in this county required) to 
represent and advertise old established 
wealthy business house of solid financial 
standing. Salary $18.00 weekly with ex- 
ee additional, all payable in cash each 

ednesday direct from head offices. 
Horse and carriage furnished, when 
mecessary. References. Enclose self- 
addressed stamped envelope. Manager, 
316 Caxton Building, Chicago. 














Big Four 
California 


Colorado 
Texas 


St. Louis 


WARREN J. LYNCH, 
Gen’! Pass. & Ticket Agent. 







W. P. DEPPE, 
Asst. Gen’! P. & T. Agent. 


Cincinnati, O. 


The A. BuC. of the Telephone 


is a practical treatisé.just published, giving a 
vast amount of valuable and useful up-to-date 
information on the theory, operation, construc- 
tion, care and management of all kinds of tele- 
phones and allied appliances. Order to-day or 
send for catalogue. 


Theo. Audel & Co. 
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THE SCHWEROTLE STAMP CO., 







STEEL STAMPS & DIES = 
SSEA LS -MACH. PLATES -CHECKS- 
; BRIDGEPC RT,CONN. 


ELECTRICAL SU 


of Every Description. 


TELEPHONE WIRES. BRACKETS. PINS. 

INSULATORS. WEATHER-PROOF, 

CROSS-ARMS. KF. & W. P. & R. C. 
WIRES. 


Large Stock. Prompt Shipments. 
Write for Prices. 


The R. M. CORNWELL CO. 
SYRACUSE, N. Y. 


63 Fifth Avenue, 





New York 









‘Why and How” 


Do you wish to understand the my 
_ methods and ory ‘of 
the a industrial, 
SCIENCE) technical ana scientitc 
——— and operations 
~~ that you have seen and 
We explain the ——————. wondered at? 
things every- AND How done, and 
one wants to Why done, in 
inet ways? 


Interesting and accu- “vi 
rate—a combination INDUSTRY 
notfoundinanyother | 
Sg agg! publication in print. Send 
6 Cents In Stamps for a Three-Months’ 
Trlal Subscription. You will tlke us. 


SCIENCE AND INDUSTRY, 
$1.00 PER YEAR. 
An Illustrated Monthly Magasine. SCRANTON, PA. 























SIGNALOID 


THE MOST PERFECT 
AND RELIABLE . 


Coloring and 
Frosting Liquid 








INCANDESCENT 
ELECTRIC LAMPS 


Will never peel, chip or 
crack, and the color will 
outlive the life of the lamp 








MANUFACTURED BY 


SIGNALOID CHEMICAL WORKS 
Jersey City, N. J. 

















e yo 
Sean : 


—\=1 





Thorough [nspections 


AND 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec. 








CHEAP POWER 


nT Awarded 

Ml Gold Medal 

| Pan-American 
Exposition 


S . Buffa'o, 1901 







The Mietz & Weiss 


Gas and 
Kerosene Engine 


Automatic, Simple and Reliable. 
Close Regulation. 

For Electric Lighting, Charging 
Storage Batteries and all power 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., New York 








“SUPERIORITY COMMANDS RESPECT.” 


THE “MONARCH” 


ENGINE-STOP SYS’TEM. 


“SAFE SWIFT, SURE.” 


Over 600 of these SYSTEMS in use on many of the largest plants in this country. With the use of the MONARCH 
SYSTEM it is impossible-for an engine to run away ; engine can also be stopped, in case of emergency, from any portion of 


the plant by pressin 
CLOSES THE T 


an electric 


button. 


HIGHEST AWARD 
PAN-AMERICAN EXPOSITION, 1901. 


NO CONNECTION WITH THE GOVERNOR. IT 
ROTTLE. INVESTIGATE. Write for Illustrated 1901 Catalogue. 


CONSOLIDATED ENCINE-STOP CO. 


Successor to The Monarch Manufacturing Co., 
Waterbury, Conn. 
L. W. SWEET (N. A. S. E.), General Manager. 








